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New TV Station List 
• 

Adjusting Color Sets 
for Black-and-White 
• 

Complete Schematics 
Seven 1957 TV Sets 



Color Receiver With 
New "Apple" Tube 

See page 40 



HUGO GERNSBACH, Editor 
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Does the picture tube yoo boy 
bove these buift-in features ? 



\ 




Specialized Engineers 
and Scientists, highly trained 
and skilled to devise and 
develop the best components 
and processes for manufacturing 
high quality picture tubes. 



The very latest and up to date 
manufacturing techniques backed up 
by modern mass production 
equipment as illustrated by this 
mechanized aluminization rack. 




YOU CAN STAKE YOUR 
REPUTATION ONLY 
ON A MANUFACTURER 
THAT HAS THESE. 



Extremely stringent quality 
control inspections and tests 
to assure adherance to 
the tightest specifications 
and performance qualifications. 
Every Du Mont picture tube 
is thoroughly tested on the most 
modern equipment as shown here. 





OUMONT 



Cathode-ray Tube Division, ALLEN B. DU MONT LABORATORIES, Inc., 750 Bloomfield Avenue, Clifton, N. J. 
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Learn to be a PROFESSIONAL 
TV Technician AT HOME 




N.R.I. SENDS YOU 17" Picture Tube, 

Components for a TV Receiver, 5" Oscilloscope and Signal 
Generator ... all parts for these 4 complete units. 



N.R.I. All-Practice Method Trains You in Spare Time 
to Fix TV Sets Quickly, Correctly, with Confidence 



How many times have you day-dreamed 
of being" your own boss? Or thought 
about what you could do if you were the 
man who made the decisions. The man 
who knows the answers — the well 
trained Technician — enjoys the pres- 
tige, gets the better jobs, higher pay. 
It's time to stop dreaming. Here is the 
learn-by-practice training that shows 
you the way to be the boss, to earn top 
pay. Television Servicing nends well 
trained men. 

Yes, if you have a basic knowledge of 
radio and electronics you can make 
some Television repairs some of the 
time. You can make some simply by 
trial and error. But sooner or later 
you will face Television Service prob- 
lems you cannot solve. All the diagrams 
in the world won't help you thon. And 
you can't get the training you need 
while customers wait. 

NRI Is Oldest and Largest 
Home Study Radoo-TV School 

Forty years' experience, and the rec- 
ord and reputation of NRI, back up this 
learn-by-doing Professional TV Serv- 
icing course. Instead of reading about 
TV problems, you build and conduct 
experiments on circuits in a TV re- 
ceiver. Because you learn methods, 
"tricks of the trade" used and proved 

January, 1957 



by top TV Servicemen, you recognize 
and repair defects quickly and accu- 
rately. Learn to fix any set , . . any 
make, any model . . . with confidence. 
Earn a Diploma that certifies to your 
training. 

Television is Forging Ahead with 
More Sets, More Color, Hi-Fi 

TV Servicing has only started to grow 
in importance. New sets, portables, 
color TV, constant changes, improve- 
ments make this a genuine "gold rush" 
for the man who is trained and ready. 
Know ... so you can get ahead. Learn- 
ing how to build and use a professional- 



type 5" Oscilloscope is part of the prac- 
tice you get in this NRI All-Practice 
Training. Installing front-end channel 
selector strips, distinguishing between 
faulty blocking oscillator or a defect in 
the sync circuit, etc. are just a few of 
the important TV Servicing facts you 
learn through practice. 

NOT FOR BEGINNERS 

Here is a course for men who know basic 
theory, either from Radio or TV Servicing 
experience or planned training, but real- 
ize the need for more knowledge to be 
able to forge ahead. Get details of this 
course now. Address: National Radio In- 
stitute, Dept. 7AFT, Washington 9, D. C. 




Send for 

FREE 
BOOK 



r 



NATIONAL RADIO INSTITUTE 

Dept. 7 A FT, Washington 9, D.C. 1 

Please send FREE copy of "How to Reach the Top in TV 
Servicing." I understand no salesman will call. 



Name. 



-Age. 



Address . 



City. 



„ Zone State 

APPROVED MEMBER, NATIONAL HOME STUDY COUNCIL 
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Formerly RADIO CRAFT ■ Incorporating SHORT WAVE (RAFT • TELEVISION NEWS • RADIO S TELEVISION* 



TENTH ANNUAL TELEVISION ISSUE 
EDITORIAL 



J9 



Telev ision of the Future— Hugo Gernshack 



TELEVISION 

40 How the Apple Tube Works (Cover Feature)— H. R. Colgate 

43 Black-and- White Adjustments in Color TV— Matthew Mandl 

46 TV Shop on Wheels— H. A. llighstone 

48 Extra TV Service-How to Sell It-Matthew Mandl 

50 Thirty Years of Television— Fred Shun a man 

54 Peaking in Color TV Bandpass Amplifiers— H. M. Centerville 

5(i Tall-Tower Techniques, Part I— Jack Dan 

00 Trends in 1956-57 TV Receivers— Roln i t F. Scott 

64 Hints on T\ Tube Troubles— Cyrus Glickstein 

67 TV Service Clinic— Conducted bv Jerry Kass 

70 Servicing Color TV Gating Circuits— Wallace Waner 

72 How's Your Setside Manner?— Art Margolis 

74 Getting Acquainted With Color TV-Robert G. Middleton 

76 Proper Adjustments Keep Viewers Happy— Harold Davis 

78 Voice from the Future 

80 TV DX in 1956-Robert B. Cooper, Jr. 

82 TV Station List-Compiled by Muriel I. Schiller 

84 Seven 1957 Television Schematics 

TEST INSTRUMENTS 

112 Self-Calibrating Marker Generator— Richard Graham 

119 Portable TV Pattern Generator, Part I— Earl T. Hansen 



RADIO 

123 Afc Improves the FM Tuner— G. Franklin Montgomery 

133 Oscillating Oscar— A. von Zook 

134 Two-Transistor Portable Operates Loudspeaker— Nathaniel Rhita 

WHAT'S NEW 

136 Pictorial Report of New Developments 

AUDIO— HIGH FIDELITY 

137 3- Way Crossover Design— Norman H. Crowhurst 

144 Adding a Speaker to the Shirt-Pocket Radio— L Queen 



150 Abbreviations and 

S) n ibols 
191 Books 
182 Business 
120, 170 Corrections 
2 1 Correspondence 
157 New Devices 
New Records 
News Briefs 
New Tubes and 
Semiconductors 



152 
10 
106 



169 Patents 

185 People 

174 Question Box 

171 Radio-Electronic 
Circuits 

188 Technical Literature 

163 Technicians* News 

176 Technotes 

178 Try This One 



ON THE COVER 

(Story on page 40) 

An experimental color TV receiver 
using Philco's new "Apple 7 ' tube. 
Harold B. Collins, senior engineer, is 
making a few checks with the scope. 



Hugo Gernsback 

Editor and Publisher 

M. Harvey Gernsback 

_ Editorial Director 

Fred Shunoman 

Managing Editor 

Robert P. Scott 

W2PWG, Technical Editor 

Jerome Kass 

* ~ A*soclate Editor 

I. Queen 

Editorial Associate 

Matthew Mandl 

... -Television Consultant 

Elizobeth Stokup 

„ .Production Manager 

Angle Pascale 

Editorial Production 

Wm. Iron Mclaughlin 

.......Tech. Illustration Director 

Sol Ehrlich 

~ Art Director 

lee Robinson 

.................. ..General Manager 

John J. lomson 

Sates Manager 

G. Aliquo 

_ w Circulation Manager 

Adam J. Smith 

Director, Newsstand Sales 

Robert Failath 

^...Promotion Manager 



Average Paid Circulation over 184,000 



NEXT MONTH: TWO NEW TV REMOTE CONTROLS • SIGNAL TRACING PROBES IN B & W 
AND COLOR SERVICING • TRANSISTORIZED CAPACITANCE BRIDGE 



RADI 0- ELECTRON ICS. January, 1957. Vol. XXVIU. No. 1. Published monthly at Ml. .Morris, ill., by (iernsback Publications. Inc. Secoud-clasi* mail privi 
at Mt. ilorris. ill. Copyright 1ii36 by Cernsbaek Publication*. Inc. All lights reserved under Universal. International and I 'an -.American Copyright Conventions. 
SUBSCRIPTION RATES: U. s., u s. possessions and Canada, $4.00 tor one year; $7.00 for two years; $9.00 lor three years; single copies 35c, Tan- American 
for one year; $8.00 for two years; $10.50 for three years. All other countries $5.00 a year; $9.00 for two years; $12.00 tor three years. 

SUBSCRIPTIONS: Address correspondence to Radio- Electronics, Subscription Dept., 404 N. Wesley Ave.. Mt. Morris. 111., or 134 West 14th St.. New Vorli 11 
ordering a change please furnish an address stencil impression from a recent wrapper. Allow one month for change of address. 

GERNSBACK PUBLICATIONS, INC. Executive Editorial and Advertising Offices, 154 West Nth St.. New York II, N. Y. Teleuhone Algonquin 5-7755. H 
Chairman of the Hoard ; M. Harvey Gernsback, President: G. Aliduo, Secretan. 
BRANCH ADVERTISING OFFICES and FOREIGN AGENTS listed on page 194. 

POSTMASTER: II nn deliverable, send Form 3578 to: TIADIO- IvLEl TKONM S, 154 West 14th St., New York U, N. Y. "Trademark registered V 
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EAR 



EY...GET INTO 




ELECTRONICS- RADI 



Learn ALL 8 PHASES in ONE MODERN HOME-STUDY COURSE 

At Home — In Spare Time - 




i 



X 



YOU GET ALL THIS NEWEST 
PRACTICAL EQUIPMENT 

• Parts to build a modern TV set, including 
all tubes plus a large screen Picture Tube 

• Parts to build a powerful Superhet Receiver, 
standard broadcast and short wave 

• Parts to conduct many experiments and build 
Continuity Checker, RF Ocillator, TV Circuits, 
Audio Oscillator, TRF Receiver, Signal Generato 

• A Valuable Professional Multitester 




YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES 



1. TELEVISION, INCLUDING COLOR TV 

2. RADIO, FM AND AM 

3. INDUSTRIAL ELECTRONICS 

4. SOUND RECORDING AND HI FIDELITY 



5. PREPARATION FOR FCC LICENSE 

6. AUTOMATION 

7. RADAR AND MICRO WAVES 
£. COMMUNICATIONS 



YOU ARE NEEDED IN THE TELEVISION-ELECTRONICS-RADIO INDUSTRY! 

You can build a secure future for yourself if you get into Elec- 
tronics NOW! Today's shortage of trained technicians creates 
tremendous opportunities. National Schools Shop-Method trained 
technicians are in constant and growing demand for high-pay jobs 
in Broadcasting and Communications, Electronic Research, Serv- 
icing and Repair, and many other branches. 



— many other materials and services 

— consultation privilege with our 
qualified staff, and Graduate Em- 
ployment Service. EVERYTHING 
YOU NEED for outstanding success 
in Electronics 



Let National Schools, a Resident 
Technical School for over 50 years 
train you for today's unlimited op- 
portunities in electronics! Our Shop 
Method trains you to he a MASTER- 
TFCHNICI AN. Completely up to 
date, developed by experienced in- 
structors and engineers, your Tele- 
rama Course will teach you all phases 
of the industry quickly, clearly and 
correctly. You can master the most 
modern projects, such as Color TV, 
printed circuits — even prepare for 
FCC License without taking a special 



course. You can handle sales, servic- 
ing, manufacturing, or make good 
money in your own business. SEND 
FOR FACTS TODAY! 

EARN AS YOU LEARN. Many of our 
students earn their entire tuition and 
more in Spare Time jobs we show 
them how to do while learning. 

YOU GET EVERYTHING YOU NEED — 

Clear, profusely illustrated lessons, 
shop-tested manuals, modern circuit 
diagrams, practical job projects — all 
the valuable equipment shown above 





NATIONAL SCHOOLS 

TECHNICAL TRADE TRAINING SINCE 1905 
LOS ANGELES 37, CALIFORNIA 



9 



|GET FAST SERVICE-MAIL NOW TO OFFICE NEAREST YOU! ' 



NATIONAL SCHOOLS, DEPT. RG-17 
4000 S. FIGUEROA ST. 1 87 N. LA SAt IE ST 

LOS ANGELES 37, CALIF OH CHICAGO 1 , ILL 

Rush free TV-Radio "Opportunity"' Book and sample 
lesson. No salesman will call. 



APPROVED FOR G.I. TRAINING 



NATIONAL SCHOOLS 



IN 



4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF. 

187 N. LA SALLE ST., CHICAGO 1, ILL. 
CANADA: 811 W. HASTINGS ST., VANCOUVER, B. 



ADDRESS _ 
CITY 



□ Check i 
VETERams 



interested ONLY 
Givr dote of Dn 



\ Resident School trjimng at Las Angeles. 



3 
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SKITCH ... on his Presto Turntable 



"my custom hi-fi outfit is as important to me as my 
Mercedes-Benz sports car," says Skitch Henderson, 
pianist, TV musical director and audiophile. "That's 
why I chose a presto turntable to spin my records. In 
my many years working with radio and recording 
studios I've never seen engineers play back records on 
anything but a turntable— and it's usually a PRESTO 
turntable. 

"My own experience backs up the conclusion of the en- 
gineers : for absolutely constant turntable speed with no 
annoying 'Wow' and 'Flutter/ especially at critical 
33% and 45 rpm speeds, for complete elimination of 
motor noise and 'rumble/ I've found nothing equals a 
PRESTO turntable. It's heavy . . . it's brilliantly machined 
it's the only instrument on which the genuine audio- 
phile should ever allow his records to be played." 



Visit the Hi-Fi Sound Salon nearest you to verify Mr. 
Henderson's comments. Whether you currently own a con- 
ventional "one-piece" phonograph— or custom components— 
we think you'll be gratified with the difference you'll hear 
when you play your records through custom hi-fi components 
teamed with a presto turntable. Write for free brochure, 
"Skitch, on Pitch," to Dept. nm, Presto Recording Corpora- 
tion, P.O. Box 500, Paramus, N. J. 

MODEL T-2 12" "Promenade" turntable 
(33 1 ^ and 45) four pole motor, $49.50 

MOUKL T-t8 12" "Pirouette" turntable 
(33^3, 45 and 78 J four pole motor, Si 5.00; 
with Hysteresis motor (Model T-18H), 
$131.00 

MODML T-fiS 16" "Pirouette" turntable 
(33 H. 45 and 78) four pole motor, $99.00; 
with Hysteresis motor (Model T-G8H), 
SI 70.00 




r 



W.\L.VUT "PANDORA" Turntable Cab- 
inet by Robert W. Fuldner, $42.50 



Hear the difference when you play your records on 




A UNITR0N1CS CORPORATION AFFILIATE 
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Jack Dempsey 

The former world's heavyweight boxing 
champion soys: "I know the value of good 
training, and believe me, for 25 years, 
DeVry has been one of America's out- 
standing electronics training centersl The 
Employment Service is tops' too!" 



THESE DeVRY TECH 
GRADUATES VERIFY 
WHAT DEMPSEY SAYS 



NIC K BARTON, 
Illinois, a DeVry 
graduate, now has 
his own business 
and tells us he is 
"literally snowed 
with work." 



GEORGE D. 
CROUCH, Califor- 
nia, was a retail 
store clerk. He took 
the DeVry program, 
and today is in bus- 
iness for himself. 



EDWARD HAHN, 
Illinois. Now an elec- 
tronics technician 
with Televiso, Inc. 
DeVry Tech training 
helped him prepare 
for his present posi- 
tion. 






"If You Want to Make More Money 
Full or Part Time in 

TELEVISION 

RADIO • ELECTRONICS 

DeVry Tech Has An Answer/' 

SAYS JACK DEMPSEY 



NO TECHNICAL EXPERIENCE NEEDED- 
YOU CAN LEARN IN YOUR OWN HOME! 



Great opportunities are found in Electronics— one of today's 
top fields. Good jobs in modern plants, TV — Radio studios, 
offices and laboratories await trained men who can build, 
install, operate and service Electronic equipment. And equally 
exciting are the possibilities for starting your own servicing 
shop. The coupon below will bring you full details — Free! 

HERE'S HOW TO GET STARTED! 
You can get Television-Radio-Electronics training right in your 
own home. You dan't need previous technical experience, 
advanced education, or exceptional "aptitude." And the 
training DeVry Tech provides is "tops." What's more, DeVry 
helps you get started toward a \ohj or a servicing shop of 
your own! 

TOO GOOD TO BE TRUE? 
Not at all! Our files show that many men— high school grad- 
uates, truck drivers, store clerks, unskilled workers— now have 
the better jobs they wanted because of their DeVry diplomas. 
Age is no barrier — DeVry trains men 1 7 — 55. 

TWO GREAT TRAINING CENTERS - 
CHICAGO and TORONTO 
If you can come to either of DeVry's training centers— Chicago 
or Toronto — you can prepare under the close guidance of 
friendly, experienced instructors. You can use valuable equip- 
ment similar to that found in the field. Write today for com- 
plete information. 




EARN AS YOU LEARN— by serv- 
icing radio and TV sets at home 
before you complete the training. 




LIVE-WIRE EMPLOYMENT SERV- 
ICE — puts you in touch with 
job opportunities — even helps 
you establish a service shop of 
your own. 



A SAMPLE LESSON IS YOURS 

FREE.' 



See for yourself how DeVry trains you for 
real opportunities in Electronics. We'll also 
give you a free copy of an interesting 
booklet, "Electronics and YOU/' 




ARE YOU OF 
DRAFT AGE? 

We have valuable informa- 
tion for every man of draft 
age; so if you are subject to 
military service, be sure to 
check the coupon. 




BUILD TEST EQUIPMENT— You 
assemble your own high quality 
test equipment to help you earn 
money servicing Radio and TV 
sets in your spore time. 



"One of America's Foremost Electronics Training Centers' 



Accredited Member of 
National Home Study Council 




MAIL TODAY FOR FREE FACTS 



DeVry Technical Institute 

4141 Belmont Ave., Chicago 41, III., Dept. RE-I-N 

Please give me a FREE Sample Lesson and your booklet, ''Electronics and 
YOU" 



Name 
Street 



Age 



Apt. 



City Zone 

Q Check here if subject to military training. 

#1080 



State 



DeVry's Canadian Training Center is located at 
580 Roselawn Avenue, Toronto 12, Ontario 



JANUARY, 



957 
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RAYTHEON 



Answers Independent Service Dealers' 
Questions About "Captive Service" 



What is "Captive Service"? 

It is the repair work done by service companies 
owned by set manufacturers — companies estab- 
lished by them 10 handle the profitable TV and 
radio set maintenance on receivers of their own 
manufacture — work that otherwise would be 
handled by Independent Service Dealers. 

Will "Captive Service" affect 

my volume of business as an 

Independent Service Dealer? 

A conservative estimate by service association 
spokesmen indicates that in 1957 Captive Service 
Companies could do close to $2 50,000,000 worth 
of TV and radio repair work. 

Does Raytheon compete with me through 
a "Captive Service" organization? 

No, indeed! Raytheon does not have a captive TV- 
Radio service organization — does not now manu- 
facture TV or radio receivers. 
Raytheon believes service is your business 
— serving you is Raytheon's. 

How can I compete with the 
"Captive Service" organizations 
of big nationa companies? 

Raytheon helps you do this. If you can qualify as a 
RAYTHEON Bonded ELECTRONIC TECHNI- 
CIAN, your service and parts guarantee is backed 
by a bond — a bond issued through Continental 
Casualty Company, one of the country's largest in- 
surance companies. Here is real prestige for you. 
What's more, your work on all makes and models 
of sets is bonded. 



Will becoming a Raytheon Bonded 
Dealer mean I'll lose my "independence"? 

Not at all. You become one of a group of TV- 
radio technicians known from coast-to-coast as the 
best in the business, yet you retain your own "in- 
dependence." The Raytheon Bonded Program is 
nothing new. It's a proven program Raytheon has 
provided for more than 1 1 years — that has suc- 
cessfully helped build premium customer business 
for Independent "Bonded" Service Dealers. It's 
Raytheon's investment in your future. 

How does being a Raytheon Bonded 
Dealer help me compete with 
"Captive Service" companies? 

(1) Your TV-radio repair service is nationally ad- 
vertised by Raytheon in TV Guide Magazine. 

(2) Western Union "Operator 2 5" is retained in 
23,000 cities and towns by Raytheon to send 
customers to Raytheon Bonded Dealers. 

( 3) You are bonded to service all makes and models 
of sets — a big advantage. 

Will I have other advantages over 
"Captive Service" organizations? 

Yes, you'll be using Raytheon TV and Radio Tubes. 
They are perfect for your replacement work be- 
cause Raytheon Tubes are designed to give quality 
performance in all Television and Radio sets. 

How do I get the whole story 

on the Raytheon Bonded Program? 

Ask your nearest Raytheon Sponsoring Bonded 
Tube Distributor. 




RAYTHEON manufacturing company 

Receiving and Cathode Ray Tube Operations 

Newton, Mass. • Chicago, III. • Atlanta, Ga. • Los Angeles, Calif. 

Raytheon makes { Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, 
all these f Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes. 
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A SENSATIONAL NEW OFFER FROM THE COLUMBIA ® RECORD CLUB 



TCHAJKOVBKT 

NUTCRACKER SlflTE 11 
THE SLEEPING BEAUTY BALLET 



T«£ PHILAJHlLFHIA ORCHESTRA 
EUGENE OftMANOY. C*«U<i« 




OF THESE SUPERB HIGH-FIDELITY 



THE KING OF SWING 



BENNY 
GOODMAN 



HAMMY JAMBS 
GCNt ICtUPA 
UOHEL HAMPTON 
1WDY WILSON 



12" COLUMBIA (40 RECORDS 



If you join the Columbia © Record Club now — and agree 
to accept as few as 4 selections during the coming 12 months 



YES! You may have, FREE, ANY 3 of these best-selling 
12" Columbia © records. We make this unique offer 
to introduce you to the money-saving program of the 
Columbia ® Record Club ... a program that selects for 
you each month the greatest works in every field of 
music-performed by the world's finest artists and bril- 
liantly reproduced on Columbia ® records. 

HOW THE CLUB OPERATES 
To enjoy the benefits of the Club's program and to 
receive your 3 records free— mail the coupon, inaicatmg 
which of the four Club divisions best suits your musical 
taste: Classical; Jazz; Listening and Dancing; Broadway, 
Movies, Television and Musical Comedies. 

Each month you will receive free the Club Magazine 
which describes the current selections in all four divi- 
sions. You may accept or reject the monthly selection 
for your division. You may also take records from the 
other Club divisions. This unique advantage assures you 
the widest possible choice of recorded entertainment. 
Or you may tell us to send you NO record in any month. 
Your only obligation is to accept as few as 4 selections 
from the almost 100 that will be offered during the next 
12 months, and you may cancel membership at any time 
thereafter. The records you want are mailed and billed 
to you at only $3.98 (original cast Broadway Shows some- 
what higher) plus a small mailing charge. 

FREE BONUS RECORDS GIVEN REGULARLY 

The 3 records sent to you now represent an "advance" 
of the Club's bonus system— given to you at once. After 
you have fulfilled your membership obligation by pur- 
chasing four records, you will receive an additional free 
Bonus record of your choice for every two additional 
Club selections you accept. Bonus records are superb 
12" Columbia ® records-the very best of the world- 
famous Columbia © catalog-just like those shown here. 
Because you are given a Columbia ® record free for each 
two records you purchase from the Club, your membership 
provides the best buy in records— anywhere. 

Indicate on the coupon which 3 records you want 
free, and the division you prefer. Then mail the coupon 
at once. You must be delighted with membership or you 
may cancel without obligation by returning the free 
records within 10 days. 

COLUMBIA ® RECORD CLUB 

165 West 46th Street, New York 36, N.Y. 

JANUARY, 1957 




® "CoWmbio" ®, Mar C8S Ken. 



KOSTELANETZ 
^ Colambia 



MAIL ENTIRE COUPON NOW! — • 



COLUMBIA ® RECORD CLUB. 
Dept. 684, 165 West 46th St., 
New York 36, N. Y. 

Please send me as my FREE gilt the 3 records indi- 
cated here: (Select the records you want by checking 
the 3 boxes in the list at the right) 
. . .and enroll me in the following Division of the Club: 
(check one box only) 

□ Classical Q Listening and Dancing 

□ Broadway, Movies, Television □ Jazz 
and Musical Comedies 

Each month you will send me the Columbia <g> Record 
Club Magazine which describes the records offered in 
all four Club divisions. I have the privilege of accept- 
ing the monthly selection in the division checked above, 
or any other .selection described, or none at all. My 
only obligation Is to accept a minimum of four records 
in the next 12 months at the regular list price plus a 
small mailing charge. After accepting 4 records, I will 
receive a free Bonus record for every two additional 
records I purchase. If not delighted with membership, 
I may cancel within 10 days by returning all records. 



Name 

(Please Print) 



Address. 



City Zone $tate 

CANADA: Prices slightly higher. 
Address 11-13 Soho St., Toronto 2B 
If you wish to have this membership credited 
to an established Columbia Records dealer, 
authorized to accept subscriptions, please fill 
in the dealer's name and address also. 



CHECK THE 3 RECORDS YOU WANT: 



□ Tchaikovsky: 
Nutcracker Suite; 
The Sleeping 
Beauty Ballet 

Philadelphia Orches- 
tra, Ormandy, cond. 

□ Day Dreams 

Doris Day sings 12 
popular sones— includ- 
ing Sometimes I'm 
Happy, You Go To My 
Head, etc. 

O King of Swing : Vol. I 
Benny Goodman and 
Original Orch., Trio 
Quartet. Ridin* High, 
Moonglow~9 more. 

□ My Fair Lady 
Percy Faith and his 
Orchestra play music 
from this hit show. 

□ Brahms : Double 
Concerto; Variations 
on a Theme by Haydn ; 
Tragic Overture 

Stern, violin; Rose, 
•cello; N. Y. Philhar- 
monic, Walter, cond, 

□ Songs from Walt 
Disney's Magic Kingdom 
12 happy songs from 
famous Disney films. 



□ Concert by the Sea 
Erroll Garner — re- 
corded in an actual 
performance at Car- 
mel. Calif. -playing 11 
numbers — Red Top, 
Where or When, etc. 

□ Levant Plays 
Gershwin 

3 works-Rhapsody In 
Blue; Concerto In F; 
An American in Paris. 

□ The Voice 

Frank Sinatra in 12 
songs that first made 
him famous — Louer, 
Fools Rush In, etc. 

□ Rimsky* Korsakov: 
Scheherazade 

Philadelphia Orch., 
Ormandy, conductor. A 
superb performance of 
this exotic score. 

□ Music of Jerome Kern 
Andre Kostelanetz and 
his Orchestra play 20 
Kern favorites. 

□ Jazz: Red Hot & Cool 

Dave Brubeck Quartet 
In Love Walked In, 
The Duke-5 more. 



Dealer's Name.. 



Dealer's Address.. 
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Briefs 



de FOREST COMMEMORATION 

on the 50th anniversary of the inven- 
tion of the three-element vacuum tube 
was made Nov. 12, 1956, at 229 Fourth 
Ave., New York City, scene of the de 
Forest laboratory in 1906. In honor of 
the occasion a plaque (see photo) was 
dedicated by the de Forest Pioneers. 

The ceremonies were presided over 
by Rear Admiral Ellery W. Stone, 
president of the dc Forest Pioneers 




OClOM* t»06 IMVtHTtO 1HE CRIO AUOION OR 
IHKIl flECHODl VACUUM TU«I ON WHICH 
OUI fllCTROHIC ISA HAS KEN fOUHDEO 



3( FOREST PIONEERS 



and of the American Table & Radio 
Corp. Brig. Gen. David Sarnoff, RCA 
board chairman, spoke at the dedication. 
Scheduled to speak and unveil the 
plaque, Fleet Admiral William F. 
Halsey (Ret.), board chairman of All 
America Cables & Radio, Inc., was un- 
able to attend and his speech was read. 
The program closed with a talk by Dr. 
Lee de Forest. 

PRICE OF TRANSISTORS will drop 
to that of vacuum tubes by 1961 and 
their use in television receivers and 
other electronic equipment will be equal 
to vacuum tubes by 1963. Speaking at 
a meeting of the Institute of Radio 
Engineers, Dr. William Shockley, father 
of the transistor, made this prediction, 
adding the two-year lag would be due 
to technical design changes. 

Joining Dr. Shockley in predicting 
the future was Dr. W, R. G. Baker, 
vice president of G-E and president of 
the Radio-Electronics-Television Manu- 
facturers Association, who predicted 
that transistorized, truly portable tele- 
vision sets will be on the market within 
two years. At a joint meeting of the 
IRE and RETMA, Dr. Baker, in a 
report delivered for him, said that hold- 
(Continued on page 14) 
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How to Pass 




Tells where to take FCC examinations, 
approved way to prepare for FCC ex- 
aminations, positive method of check- 
ing your knowledge before taking the 
examination. 



Let us send You 

FREE 

the entire story on How to 
PASS Y our FCC Commercial 
License Exams. 



Get 



Your FCC License 



i 



To Train You 
Until You Receive 



WE GUARANTEE 
YOUR FCC LICENSE 

If you fail to pass your Commercial License exams after completing our 
course, we guarantee to continue your training, without additional cost of 
any kind, until you successfully obtain your Commercial License. 

Cleveland Institute Training Results in 

success with commercial FCC examinations . . . easily . . . and quickly. 




every month our trainees get jobs like these: 




Boyd Dougherty: 

"I recently secured n po- 
sition as Test Engineer 
with Melpar, Inc. A sub- 
slant la 1 salary increase 
was involved. My Cleve- 
land Institute training 
ptaved a major rolo In 
qualifying me for ihi8 po- 
sition. " 

Bovd DauKherty 

105 Goodwin Ct.. Apt. C 

Falls Church. Va. 




Irving Laing: 

•You cover topics that were not pre- 
sented liy the Navy at the E. T. 
School . . Your course has helped 
great I v to gel my 2nd class FCC 
ticket. 1 am now a radio and T.V. 
engineer at WTVS and WDTR in De- 
tioit. Michigan." 

Irvine L. Latng 
I 5887 Konson 
Detroit 27, Michigan 



TOP GRADE EMPLOYERS LIKE THESE LOOK 



BENDIX RADIO: 
PHILCO: 

WESTINGHOUSE: 



"We shall look forward to receiving completed applica- 
tions from your students." 



"We have employed a great number of well qualified 
electronics personnel who were graduates of Cleveland 
Institute. 

"We would appreciate your listing our current openings 
in your monthly Job Opportunities." 



RADIO-ELECTRONICS 



WWW. 



Commercial 
Operator 



License Exams 



An FCC License can be your 
Guarantee of Success in Electronics 



in a Minim 

here's proof... 



Name and Address 

Walter Eggers, Pacific Grove 
Paul Reichert, West Salem, Ohio 
Harold Phipps, La Porte, Indiana 
John H. Johnson, Boise City, Okla. 
James Faint, Johnstown, Pa. 



m of Time 



License 



Time 

12 weeks 
10 weeks 
28 weeks 
12 weeks 
26 weeks 



f 



James Glen: 



Bob Thompson: 

In a year and a half, he received his first 
class' FCC License. He is continuing his 
training with Cleveland Institute- His 
goal is much higher than his present po- 
sition with Eastern Airlines, so he is 
adding technical "know-how" to his 
practical experience. 

Bob Thompson 

2935 Iron wood Drive 

Nashville 14. Tennessee 



ten 



When Jim enrolled, he 
potary employee of the City of Tnco- 
ma. Washington. In the space or 14 
months, he completed the Master 
Course anrl received his first class 
license. He is now installing and. 
maintaining mobile and microwave 
equipment. 

James S. Glen. Jr. 
2920 Knob Hill Road 
Tacoma. Washington 




TO CLEVELAND INSTITUTE 



Aerojet-General 
American Airlines 
American Telephone & 

Telegraph Co. 
Bendix Radio 
Braniff Airways 
Burroughs Corp. 
Capital Airlines 
Continental Air Lines, Inc. 
Convair 

General Electric 
Glenn L. Martin Co. 



Goodyear Atomic Corp. 
IBM 

International Telephone 

& Telegraph Co. 
Mohawk Airlines 
Motorola 

North American Aviation, 
Inc. 

Northwest Airlines 

Philco 

RCA 

Ryan Aeronautical Co. 



*Plus many others 




Get all 





CLEVELAND 


\R\<n mB 


INSTITUTE 




OJ RADIO fUCTRON 

sample 




lesson 






MASTER COURSE 




Accredited by National Home Study Council 



Cleveland Institute of Radio Electronics 



Desk RE-98. 4900 Euclid Ave., Cleveland 3, O. 

Please send Free Booklets prepared to help me 
get ahead in Electronics. I have had training or 
experience in Electronics as indicated below: 



□ Military 

Q Radio-TV Servicing 

[~~| Manufacturing 




[~| Broadcasting 
Q Home Experimenting 
Q Telephone Company 



|"~| Amateur Radio 


[— | Hth^r 


In what kind of work are you 
now engaged? 


In what branch of Electronics 
are you interested? 


Name ~- — * 


Age 


Address— 

City 


. Zone State 



Special Tuition Rates to Members of Armed Forces 



JANUARY, 1957 
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AR-22 



feature... 



the best color TV picture 

the growth of color TV means an even greater demand for 
CDR Rotors for pin-point accuracy of antenna direction. 

a better picture on more stations 

COR Rotors add to the pleasure of TV viewing because 
they line up the antenna perfectly with the transmitted 
TV signal giving a BETTER picture ... and making it 
possible to bring in MORE stations. 




thousands and thousands of CDR Rotors have proven 
their dependability over years of unfailing performance 
in installations everywhere in the nation. Quality 
and engineering you know you can count on. 

pre-sold to your customers 

the greatest coverage and concentration of full minute 
spot announcements on leading TV stations is 
working for YOU . . . pre-selling your customers. 

the complete line 

a model for every need ... for every application. CDR Rotors 
make it possible for you to give your customer exactly 
what is needed ... the right CDR Rotor for the right job. 



SOUTH PLAINFIELD. N J 



CLEVELAND 13. OHIO 
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More and more independent service-dealers 
are strengthening their competitive position by 
broadening their activities. They are adding to 
radio and television service: Marine, mobile and 
citizen radio . . . sound systems . . . industrial 
equipment . . . special electronic devices . . . etc. 

These forward-looking independent service- 
dealers are discovering expanded lines of CBS in- 
dustrial tubes and semiconductors ready to help 



them in their profitable new fields. New PA-5 
and PA- 17 reference guides describe respec- 
tively over 200 CBS industrial receiving, power 
and special-purpose tubes . . . and a wide line 
of CBS crystal diodes, transistors and silicon 
power rectifiers. 

Both guides are free . . . from CBS Tube 
distributors or direct. Just ask for Bulletins 
PA-5 and PA-17. 



Reliable products through Advanced- Engineering 



tubes • semiconductors 



CBS-HYTRON 

Danvers Massachusetts 

A Division of Columbia Broadcasting System, Inc. 



JANUARY, 19 5 7 
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^ooh ^Different., 
is Different! 




Other H. H. Scott tuners from $119.95. All prices slightly 
higher West of Rockies. All tuners meet FCC radiation 
specifications 



Exclusive wide band design ... 
new silver sensitive front end • . • 

Most Sensitive • . .Selective 
FM Tuner Ever Made! 



High Fidelity Magazine says: 

"The 310 seems as close to perfection as 
is practical at this time**. 
One look at all the features . . . one listen 
to the superlative sound . . . and you'll 
agree! 

Wide band circuit design, heavy silver 
plating in the RF section, and three stages 
of full limiting make possible noise-free 
reception of even the weakest stations. Three 
IF stages insure maximum selectivity with 
virtual elimination of adjacent and co- 
channel interference. 



Silver Sensitive Front End 
Makes Distant Stations 
Sound Close By! 

H. H. Scott never compromises on design. 
The front-end pictured above is a 90od 
example. Silver is one of the best con- 
ductors known, yet only H. H. Scott 
heavily silver-plates their cascode RF 
section For maximum gam and most 
reliable performance. This Scott exclusive 
assures a sensitivity of 2 microvolts 
throughout the entire FM Band. 



★ 
★ 



I 



Scott 



H. H Scott, Inc. 
385 Putnam Avenue, Cambridge, Moss. 
Export Dept: Telesco International Corp. 
270 Pork Avenue, New York 17, N. Y. 



Look at these many features and 
specifications that defy obsolescense: 

• Sensitivity 2 microvolts on 300 ohm antenna 
terminals for 20 db of quieting (equivalent to 1 
microvolt with matched 75 ohm antenna) 

• Planetary driveiuning • Logging Scale 

• Dynaural Interstatlon Noise Suppressor cuts out 
FM roar between stations • Illuminated Signal 
Strength and tuning meter • Separate tape 
recorder and multiplex outputs • 21/2 db capture 
ratio permits virtually noise free reception of 
stations only slightly stronger than interference on 
the same channel • Easily panel mounted, matches 
all H. H. Scott amplifiers • Dimensions in 
mahogany case 13Vi x 5 x O'/i. 

★ 
★ 
★ 
★ 

★★★★★★★★★★★★★★★★★★★★★★★★★★ 

★ 
* 

Rush me your new catalog E-l and com* if 
plete technical specifications on the new W 
H. H. Scott line for '57'. J 

★ 

NAME ★ 

★ 
★ 

ADDRESS ★ 

★ 

★ 

CITY STATE ★ 



Mail Now For New Catalog 



NEWS BRIEFS (Continued from page iO^ 

ing up commercial production of tran- 
sistorized TV receivers is the problem 
of getting enough power from the 
battery-operated transistors to obtain 
full-contrast pictures. 

COLOR TV TAPE RECORDING is 

at a point considerably short of perfec- 
tion. The first public demonstration of 
a color TV program recorded on mag- 
netic tape given over WRCA-TV, New 
York, recently, indicated the huge 
potential of this process. The broad- 
cast was an experiment and was adver- 
tised as such. TV critics stated there 
was a discernible flicker in parts of the 
show, and colors lacked their customary 
vividness. On the credit side, the colors 
had good stability and did not blur. The 
demonstration was brief, lasting approx- 
imately 2 minutes. 

NOBEL PRIZE IN PHYSICS for 1956 
has been awarded to Dr. William Shock- 
ley of the Shockley Semiconductor Labs 
of Beckman Instruments, Dr. Walter 
H. Brattain of Bell Labs ? Physical Re- 
search Department and Dr. John Bar- 
deen of the University of Illinois. The 
Swedish Royal Academy of Sciences 
announced the award on Nov. 1, 1956, 
stating that it was given for "investi- 
gations on semiconductors and the dis- 
covery of the transistor effect." At the 
time of their invention and development 
of the transistor, the three men were 
with Bell Laboratories. 




irtrk*******************^ 
14 



Winners of the 1956 Nobel Prize in 
Physics: Left to right, Dr. William 
Shockley, Dr. Walter H. Brattain, Dr. 
John Bardeen. 

Drs. Shockley and Brattain are con- 
sidered co-inventors of the transistor; 
Dr. Bardeen did basic physical research 
leading to the transistor's development. 
Each of the three winners (see photo) 
received a gold medal and a share of the 
$38,633 prize money. The prize-winning 
development was made by the three 
scientists eight years ago. 

TRANSISTOR REPLACEMENT in 

portable radios and other electronic 
equipment may never be necessary if 
they are used within the limits set by 
the manufacturer. Speaking to a tran- 
sistor reliability symposium, sponsored 
by a Department of Defense advisory 
group, C. H. Zierdt, Jr., engineering 
consultant in G-E's Semiconductors 
Products Dept., reported that life tests 
started in 1954 on transistors picked 
at random from regular manufacturing 
lots show no failures after 18,000 work- 
ing hours at full output. This is equal 

RADIO-ELECTRONICS 
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ROHN 



Give what the buyer 
WANTS 





HOT 
DIPPED 
GALVANIZED 



mm 





UNEQUALLED 
DESIGN! 



These 3 BIG sales features are ROHN Ex- 
clusives . . . features that have been proved 
positively. Sell— recommend— install ROHN 
. . . the world's largest manufacturer of this 
type of tower . . . you have the BEST by far! 

ROHN Manufacturing Co. 

116 Limestone, Bellevue Peoria, Illinois Ph: 4-9156 



MAIL THIS COUPON FOR FREE LITERATURE 

Rohn Manufacturing Company 
1 16 Limestone, Bellevue 
Peoria, Illinois 

Gentlemen: Please rush me complete details on 
the full line of Rohn Towers and Accessories. 

Firm , 



Name 



JTitle„ 



Address. 
City 



-State. 



The popular 
ROHN No 6 Tower 

(and ROHN Package Towers) feature the exclu* 
sive ** Magic Triajigle" the machine produced 
triangula? tower bracing nhat adds rugged ness, 
sturdiness and dependability Car above any other 
similar tAu-er! 

And,, speaking of "similar" towers, there are 
NONE in e*istenre. ROlLN "Si/periot: Design" 
Towers are far ahead with nmre jexjclu sive tea* 
[gilt's with moce research . . wiih greater 
acceptance than any otl^er towerl 

See a ROHN Representative or Authorized 
J)istribu torpor the FULL Rohn* Story. . . it's one 
you should know! 



"4? 




>< 



A\{ models of Rohn T6\£er-« 
are 4Ui Cable for home TV 
installations makes pos- 
sible elimination of cuv 
wires to give a <*elf- ip|x>rt 
ing .ost.iljnr.ion of gleaming 
galvanized steel 1 



Co ni m ti meufTon towers. 
heav> duty "tower*, fold- 
o*er Jokers are also ayajr- 
able. The Rohn catalog 
shows a coytptrte \h\e far* 
cfutfing.all typeskinntallation 
equipment bases, roof low* 
ers tubing and dozens of 
accessories. 



PROUDLY* DISPLAY THE NEW DEC AL 

Colorful neut Rohn wmdo\* decals are available to 
authorised Rorjn Distributor* Dealers ft nd Service- 
men Get >our& today ahd d spla> it proudly 
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now the 



PROVIDE 

• 41% higher output! 



NEWS BRIEFS 



(Continued) 




)St 



les 



• The perfect microphone 
choice for use with low- 
gain P. A. systems and 
tape recorders ... in addi- 
tion to their famed usage 
in finest quality public 
address systems. 




tie**- 



The unidirectional dynamic Unidynes are 
now more than ever your best choice in 
those installations where feedback is a 
problem, and for all fine-quality public 
address, theatre-stage sound systems, 
magnetic recording and remote broad- 
casting—where critical standards call for 
the finest-quality microphone operation. 

Another example of the continuous 
creativity of the Shure Research and 
Development Laboratories. 

55S Unidyne List Price $ 79 50 

556S Broadcast Unidyne 

List Price *120 00 
IN ELECTRONICS SINCE 1 925 

SHURE BROTHERS, INC. 

Microphones Electronic Components 
2 I 2 HARTREY AVENUE • EVANSTON, ILLINOIS 



to maximum load on the units 8 hours a 
day for 6 years. He stated further that 
it is now impossible to tell if the tran- 
sistors will ever fail because they look 
and act like new transistors. 



Calendar of Events 

Fifth Annual C anadian Audio Show, Jan. 
10 12, Windsor Hotel, Montreal, Canada. 
Minneapolis Hijrh Fidelity Music Show. 
Jan, 11—13. Dyckmann Hotel, Minneapolis, 
Minn. 

Third National Symposium on Reliability 
and Quality Control in Electronics. Jan. 

14- 16, Hotel Statler. Washington, D. C. 
Very Low Frequency Symposium, Jan. 
23-25, NBS Laboratories. Boulder. Colo. 
Detroit High Fidelity Music Show, Feb. 
13. Statler Hotel, Detroit, Mich. 

Los Angeles Hi eh Fidelity Show, Feb. 
6-9, Ambassador Hotel. Los Angeles. The 
West Coast Convention of the Audio En- 
gineering Society will be held in conjunc- 
tion with the Show, Feb. 7-8. 
1957 Transistor and Solid State Circuits 
Conference, Feb. 14 15. University of 
Pennsylvania, Philadelphia, Pa. 
San Francisco High Fidelity Show, Feb. 

15- 18, Hotel Whitcomb, San Francisco. 
Calif. 

Cleveland High Fidelity Music Show, 
Feb. 22-24. Hollenden Hotel. Cleveland. 
Note: The Milwaukee High Fidelity Music 
Show reported here last month as sched- 
uled for January has been canceled be- 
cause of lack of available facilities. Dates 
of the Minneapolis Hi-Fi Show were 
changed from Jan. 18 20 to those listed 
above. 



FCC COOLS ELECTRONIC COOK- 
ER in the 915-mc range. The General 
Electric bid for authority to operate 
its proposed electronic cooker in that 
portion of the spectrum received what 
appears to be a setback when the FCC 
recently announced that it will review 
all service allocations above 890 mc. 

An FCC spokesman said that while 
there is no law prohibiting the commis- 
sion from assigning a frequency in this 
range to G-E or anyone else for elec- 
tronic-oven purposes now, it is unlikely 
that it would be done while the subject 
is under general investigation. 

The FC< assigned this portion of the 
spectrum to industrial, scientific and 
medical services in 1947, with telephone 
communications given a secondary right 
to share the band. Industrial users 
showed little interest in the band but 
telephone companies moved in on an 
extensive scale. Thus, when in March, 
1955, G-E petitioned the FCC to estab- 
lish standards for industrial opera- 
tions on the 915-mc band, the telephone 
users claimed squatters rights and 
demanded that the 890-940-mc band 
be assigned exclusively to communica- 
tions. 

TWO NEW TV STATIONS have gone 
on the air since our last report: 

KGVV-TV, Portland, Ore 8 

WHYY-TV, Philadelphia, Pa .35 

WHYY-TV is the 23d noncommercial 
outlet and the 6th uhf of this group. 

The following TV stations have 
changed their call letters: WJNO-TV, 
Palm Beach, Fla., channel 5, to WPTV; 
WPTV, Ashland, Ky., channel 59, to 
WALN-TV. 

The total of TV stations now opeiat- 
ing in the U. S. and its territories is 
491 (394 vhf, 96 uhf), including 23 non- 
I commercial of which 6 are uhf. END 
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/ ALLIED S 1357 



tree va,u 



CATALOG 




the only COMPLETE catalog 
for everything in electronics 

• Latest Hi-Fi Systems and Components 

• Super-Value KNIGHT-KITS • P. A. 
Systems and Accessories • Recorders and 
Supplies • TV Tubes, Antennas, Acces- 
sories • Amateur Receivers, Transmitters, 
Station Gear • Test and Lab Instruments 

• Specialized Industrial Electronic Equip- 
ment • Huge Listings of Parts, Tubes, 

Transistors, Tools and Books,.,, 



FEATURING 



SUPER-VALUE knight-kits: Finest electronic 
equipment in money-saving Kit form — Test 
Instruments, Hi-Fi kits, Hobbyist kits, Ham 
kits. Easiest to build and you save more. 

EVERYTHING IN HI-FI: World's largest selection 
of quality Hi-Fi components and complete music 
systems — available for immediate shipment from 
stock. Own the best in Hi-Fi for less! 



Get allied' s 1957 Catalog— it's 
complete, up-to-date — 356 pages packed 
with the world's largest selection 
of quality electronic equipment at lowest, 
money-saving prices. Get every buying advantage 
at allied: fastest shipment, expert personal help, 
lowest prices, guaranteed satisfaction . . , 



send for the leading 

electronic supply guide 




EASY- PAY TERMS: Only 10% down, up 
to 18 months to pay. Available on orders over $45. 
Fast handling — no red tape. 



<^>u/u 3&tix. \j^/xn^ 

ALLIED RADIO 

World's Largest Electronic Supply House 



I ALU 



ALLIED RADIO CORP., Dept. 2-A-7 
100 N. Western Ave., Chicago 80, III. 



□ Send free 356-Page 1957 allied Catalog 

Name 

Address 

State 




| City 



. Zone 
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HOW MANY 
CAN YOU 
ANSWER 

"YES?" 




1 . Do you wish to extend your experience 
in electronics systems? 

2. Would you like to instruct others in 
advanced fire control systems and labora- 
tory techniques? 

3. Would you like to handle a responsible 
position representing a leading electronics 
organization? 

4.. Do you believe that you can accurately 
relate your findings and studies in tech- 
nical language? 

5. Are you interested in such devices as an- 
alog computers, digital computers, power 
supplies, transmitters, receivers, and mi- 
crowave antennas? 

6. Do you enjoy working with people? 

If you can answer "yes" to four of the 
above questions and have an Electrical 
Engineering or Physics degree, chances 
are that you can qualify for one of the 
several engineering positions in the 
Hughes Field Engineering department. 

In addition to giving you well-rounded 
experience in electronic systems and con- 
trols, Hughes offers you training at full 
salary, moving and travel allowances, per 
diem expenses, and many other benefits. 
For further information write Mr. W. A. 
Barnes at the address below. 




!___ l 

RESEARCH AND DEVELOPMENT LABORATORIES 
SCIENTIFIC STAFF RELATIONS 

Hughes Aircraft Company, Culver City, Calif, 



) 

./r 
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You Can Train at Home for Good Pay Jobs in 

RADIO -TELEVISION 



Fast Growing Industry Offers Good Pay, Security, Bright Future 




Training PLUS OPPORTUN ITY is the ideal com- 
bination for success. Today's OPPORTUNITY 
field is Radio- Television. Over 125 million home 
Radios plus 30 million sets in cars and 40,000,000 
Television sets mean big money, opportunity for 
trained Radio- Television Technicians. More than 
4,000 Radio and TV Broadcasting stations offer 
interesting and important positions for techni- 
cians, operators. Color Television, portable TV 
sets, Hi-Fi, other developments assure future 
growth. Radio, Television are both growing. Need 
for trained technicians is increasing! 




. E. SMITH 
Founder 



Add to Your Income Starting Soon 

Make *10-*15 a Week Extra 




ments, get practical 



keep. 



Fixing Sets inYour SpareTime 

Soon after enrolling, many N.R.I, students experience. All 
start earning extra money fixing neighbors' equipment yours to 
radio sets. Many earn enough extra to pay 
entire cost of course and provide capital to 
start their own full time Radio-TV business 
after getting N.R.I. Diploma. If you want a 
job with a future, find out how you can train 
at home for Radio-Television. Mail Postage 
Free postcard for Sample Lesson. See how 
practical it is to learn at home. Get 64-Page 
Catalog, too. See equipment you get, out- 
lines of courses, facts about opportunities in 
this growing field. Prices of N.R.I. Courses 
are low, terms easy. 



Find Out What Oldest and Largest Home 
Study Radio-Television School Offers You 

Since 1914- -for more than 40 years — N.R.I, has been training 
ambitious men at home in spare time for Radio-TV. Thousands of 
successful graduates say N.R.I.'s 50-50 training method is a fast, 
easy, effective way to higher earnings, desirable jobs. Carefully 
planned experiments and practice with equipment supplied free of 
extra charge, bring basic principles, techniques to life right in your 
own home. Find out what dependable training can do for you. 

You Learn by Doing— Get Practical 
Experience with Kits N. R. I. Sends 

Nothing takes the place of practical experience. 
As part of N.R.I. Servicing Course you build 
AC-DC Radio Receiver anc Vacuum Tube Volt- 
meter shown below. Use them to make tests, 
conduct experi 




Other Side 



N.R.I. Training leads to good pay jobs like these. BROADCASTING: 

Chief Technician, Chief Operator, Remote Control Operator. SERVICING: Home and 
Auto Radios, P. A. Systems, Television Receivers, Electronic Controls, FM Radios, Hi-Fi . 
SHIP AND HARBOR RADIO: Chief Operator, Assistant Operator, Radiotelephone 
Operator. POLICE RADIO: Transmitter Operator, Receiver Serviceman. GOVERN- 
MENT RADIO: Operator in Army, Navy, Marine Corps, Coast Guard, Forestry Service 
Dispatcher, Airways Radio Operator. IN RADIO PLANTS: Design Assistant, Trans 
miner Design Technician . . • AND MANY OTHERS. 

N.R.I. TRAINED THESE MEN 



Thanks N.R.I, for Good Start 

^mp— "Right now I am doing 
spare-time repairs on 
( l Radios and Television. 
m Going into full time 
HHf jfl servicing soon." C. HIG- 
™ GINS, Waltham, Mass. 

Engineer with Station WHPE 

_ "I operated a successful 

Stl^k Radio repair shop. Then 

f^B I got a job with WPAQ 
^ f^W and now I am an engi- 
\± F neer for WHPE." VAN 
W. WORKMAN, High 
mKM Point, N. c. 



Quit Jobto Start Business 

'I decided to quit my 
job and do TV work full 
time. I love my work 
and am doing all right 
financially." W. F. 
X~-"A KLINE, Cincinnati, 
J w |^Ohio 



N.R. 




Started His Way up 

"I was a cab driver earn- 
ing $35 a week. Then I 
enrolled with N. R. I. 
N ow tester with TV mak- 
er." J. H. SHEPHERD, 
Bloomington, Ind. 
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mm mm — — — CUT OUT AND MAIL CARD NOW — — — 



SAMPLE LESSON NO STAMP NEE0ED! 

m . tm . m . _ - . A j» WE PAY POSTAGE 

AND CATALOG 

BOTH FREE tem 



This card entitles you to Actual Lesson on Servicing, shows 
how you learn Radio-Television at home. You'll also receive 
64-Page Catalog. 

NATIONAL RADIO INSTITUTE, Dept F 
Washington 9, D. C. 

Please mail me the FREE sample lesson and 64-Page 
Catalog. (No Salesman will call.) 

Name „ _ ..^Age — 

Address 

City ___.Zone State 




Approved Member, National Home Study Council 
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Practice Servicing-Communicqtions with Kits of Parts N.R.I. Sends 



YOU BUILD Signal Generator 




YOU BUILD AC-DC 
Superhet Receiver 

N.R.I. Servicing Course includes all 
needed parts. By introducing defects 
you get actual servicing experience 
practicing with this 
modern receiver. 
Learn-by- doing. 



YOU BUILD 

Broadcasting Transmitter 

As part of N.R.I. Communications Course 
you build this low power Transmitter, 
learn commercial broadcasting operators' 
methods, procedures. Train for your FCC 
Commercial Operator's License. 





You build this Signal Generator. 
Learn how to compensate high fre- 
quency amplifiers, practice aligning 
typical I.F. amplifiers in receiver 
circuits. 
Make tests 
conduct ex- 
periments. 



YOU BUILD Vacuum Tube 
Voltmeter 

Use it to earn extra cash 
fixing neighbors' sets; JN^r 
bring to life theory 



you learn from 
N.R.I.'s easy-to 
understand texts. 




Radio -Television Can Give You 
a Good Job with a Future 



N.R.I. Graduates do Important Work 
— Get Important Pay 




Chief Engineer 

with Station 

"I am Chief Engineer of 
Station KGCU in Mandan, 
N. D. I also have my own 
spare time business serv- 
icing high frequency, two- 
way communications sys- 
tems." R. BARNETT, Bis- 
marck, N. D. 



Paid for Instruments 

out of Earnings 

"I am doing very well in 
spare time TV and Radio. 
Sometimes have three TV 
jobs waiting and also fix 
car Radios for garages. I 
paid for instruments out of 
earnings." G. F. SEAMAN, 
New York, N. Y. 



Has Own Radio-TV 

Business 

"We have an appliance 
store with our Radio and 
TV servicing and get TV 
repairs. During my Army 
service, N.R.I, training 
helped get me a top rated 
job." W. M. WEIDNER, 
Fairfax, S. D. 



^3£f See Other Side 
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FIRST CLASS 
Permit No. 20-R 
(Sec. 34.9, P. L. & R.) 

Washington, D. C. 



BUSINESS REPLY CARD 

No Postage Stamp Necessary If Mailed In The United States 



POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 
1 6th and U its., N. W. 

Washington 9, D. C. 



Here is a line of work that people respect— a vocation where you 
can advance, win a place for yourself, earn good pay and gain 
much personal satisfaction in what you are able to do. And you 
can learn at home in your spare time. Smart fellows everywhere 
are using their spare time to develop new knowledge, new skills. 
They know it is the trained man who gets ahead, gets the better 
job, drives the better car, is respected for what he knows and can do. 

Be a Skilled Technician 

The technical man is looked up to. He should be. He does important 
work, gets good pay for it. Radio-Television offers that kind of 
work. There are more than 40 million Televisions, 150 million home 
and auto Radios. Millions more are sold each year. There are 
splendid opportunities for the man well trained in Radio- Television 
Servicing or Broadcasting. Micro- Wave Relay, Aviation and- Police 
Radio, Two-Way Communications for buses, taxis, trucks, etc. are 
expanding— making more jobs, greater opportunity. 

You Can Train in Spare Time 

Keep your job until you're ready for a better one. Learn at home. 
N.R.I. Courses are planned for men who can study only during 
spare time. You get many kits to build equipment, get practical 
experience. You work on circuits common to both Radio and TV. 
Equipment you build "brings to life" things you learn in N.R.I.'s 
easy-to-understand texts. Experienced N.R.I, instructors, techni- 
cians, specialists devote full time to making sure you get the best 
and simplest Radio-TV training. Train as fast or as slow as you like. 

Tested Way To Better Pay 

N.R.I. Training is practical, thorough. You get the benefit ot 
N.R.I.'s 40 years experience training men for success in Radio- 
Television. Most successful N.R.I, men start without any knowledge 
of Radio, many without a high school education. Find out what 
Radio-Television training can mean to you. Make a decisive move 
today toward becoming one of that select group — a Radio-TV 
Technician. Send for Actual Lesson and 64-Page Catalog, both 
FREE. NATIONAL RADIO INSTITUTE, Dept. F, Washington, D.C. 



SAMPLE LESSON AND 
CATALOG m W% W 1 T* 

BOTH FREE 



CUT OUT AND MAIL 
POSTAGE- FREE CARD 
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Correspondence 
f 




SEKVH ING HY 
MANUFACTURERS 

Dear Editor : 

It has become increasingly evident 
that Admiral, G-E and Philco now wish 
to join our old competitor, RCA, in an 
all-out drive to capture the consumers' 
service business and take it out of the 
hands of the independent neighborhood 
service technician and service dealer. 
This presents an incentive for the 
independent dealers and technicians of 
America to unite and fight as they have 
never done before. 

Unity is necessary to preserve their 
independence, to preserve their security, 
to preserve their investment in a $2 
billion a year industry, to preserve 
their future which holds forth a poten- 
tial of technological advancement in a 
consumer and industrial application the 
likes of which the world has never 
before seen. 

We should not stand idly by while big 
set manufacturers gobble up our invest- 
ment along with our many years of 
experience and our customers whom we 
have spent so many years getting. 

Bill Mattingly 
Television Service Association of Mich- 
igan, Inc. 
Detroit, Mich. 

TRANSISTOR REGENERATOR 

Dear Editor: 

Since my article, "Transistor Short- 
wave Regenerator," August, 1956, ap- 
peared I have received numerous queries 
as to how the high-frequency range of 
this unit could be extended and what 
circuit changes were necessary. I am 
happy to say that the 2N137 transistor 
used in the regenerator can be replaced 
with a 2N144 with no circuit ntodifica- 
tions necessary and with increased 
high-frequency performance. 

Edwin Bohr 

Huntsville, Ala. 

NOTES ON speech-music: 

Dear Editor: 

Correspondence with readers who 
constructed my speech-music discrim- 
inator from details in the September 
issue brought out a number of points 
that I'd like to pass on to others. 

1. The input voltage (1-3 volts peak) 
was measured on a scope. Higher volt- 
ages are clipped and the unit does not 
work as well as it does when the error 
is on the low side. 

2. The plus and minus voltages de- 
livered by the power supply need not 
be exactly 200 but they should be as 
nearly equal as you can make them. 

JANUARY, 1957 



3. The table shows socket voltages 
as measured on the 3- and 300-volt dc 
ranges of a 20,000-ohms-per-volt meter. 
Supply voltages are +205 and - 210. 

DC VOLTAGE READINGS 



Socket ! 
terminals VI 




v= 


V4 


vs 


Pin 1 


0 


0.15 


84f 


178 


0 


Pin 2 


0.66 


0 


0 


0 


125 


Pin 3 






0.45 


2.15 


- 105 


Pin 5 


45 


.07* 








Pin 6 


20 




0.08 


110 


-85 


Pin 7 


0.66 


0 


0.08 


-0.2 


- 105 


Pin 8 






0.03 




105 



*I0 volts with signal applied. Measured on 

300-volt scale. 
fAverages around 70 with signal applied. 

May drop as low as 65. 



4. If the unit does not work, check 
the voltage across the 2-nf capacitor. 
It should be less than 2.8 for music and 
more than 2.8 volts for speech when 
the circuits between the input and the 
capacitor are operating correctly. 

Edward E. Predmore 
New York, N. Y. 

A VOICE FROM THE PAST 

Dear Editor: 

While leading some back issues of 
Radio-Electronics I came across the 
Communications column in the Decem- 
ber, 1949, issue. In it a Mr. Robert 
O. Barg stated : 

You have published many srood articles in the 
past year which have been useful to me in part- 
time servicing and construction. However, ma- 
terial like the "Electronics in Medicine" series. 
Geiger counters, and microwaves merely wastes 
space that could be used for something more 
suitable for the average technician. 

I suppose you must publish a certain amount 
of TV material to keep up to date, but I per- 
sonally believe TV picture quality and program 
material are an insult to anyone's intelligence. 
How anyone can gaze at those blurred black and 
white blobs that jump and flicker like the old- 
time movies is beyond me. I've seen all the best 
receivers, and they're all stinkeroos. Until a 
high scanning rate and higher frequencies are 
developed. TV will amount to nothing. It's little 
better today than it was 10 years ago. 

I could not help but wonder if Mr. 
Barg is still in the radio-television 
business. If he is, he is probably sadly 
lacking in the theory of uhf because he 
seemed to think that material on mi- 
crowaves "merely wastes space." 

Particularly amusing was his state- 
ment: "TV will amount to nothing". 
How does he feel about it now? 

A really good technician is interested 
in all phases of electronics and ap- 
preciates reading occasional articles on 
equipment which he has not yet come 
in contact with but may have to serv- 
ice at some later date. 



BEST BUILT 
YET 




BEST FOP 
EVERY SET 




All Tung-Sol Tubes are engi- 
neered to one standard of 
quality — Blue Chip Quality. 
Whether they're for famous 
set makers or leading service 
dealers, Tung-Sol Tubes are 
identical in design and per- 
formance. Tell your supplier 
you'd rather have Tung-Sol I 



#TUNGS0L 

MAGIC MIRROR AlUMINIZED 

PICTURE TUBES 
RECEIVING TUBES 

TUNG-SOL ELECTRIC INC., Newark 4. N. J. Sales 
Offices: Atlanta, Ga , Calumbuj Ohio, Culver 
City, Calif., Dallas, Tex., Denver, Cola., Detroit, 
Mich., Irvington, N. J., Melrase Park, III., Newark, 
N. J., Seattle, Wash. 

TUNG-SOL makes All-Glass Sealed Beam Lamps, 
Miniature Lamps, Signal Flashers, Picture Tubes, 
Radio, TV and Special Purpose Electron Tubes 
and Semiconductor Products. 
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BUIID THE 15KT- 



build ALLIcD 5 OWN 



Mxi stakes its 36-> pu ation in he 
tlepronics field on your domplete success 
&nd dullest satisfaction with KNIGHT-KITS. 
Join the thousands who have dlsxToVjered 
tihe gltimate in kit value in... 



kni 



LOWEST COST because our 
giant ■to.uylng power passe* biggest 
sayfngs on to you . . .you do ttie 
ea/y .assembly and your finished 
instrument is equal in performance 
and appearance to equipment Soiling 
f«f several times the KNIGMT-KIT Cost. 
6 Easy Payment Terms available, to«v) 



EASIEST TO BUILD 

NMiG£r-KiT '"SU p-and-Chek" Insftructiffl 
manuals are marvels of clarity— It's 
lust lika having a good Instructcr at 
your side. Proved professional design 
and premium quality parts help 
insure your building success 



•4- 



MONEY-BACK GUARANTEll 

When properly assembled, knight -kfTS 
lyUy meet published specifications, 
or we refund your mone.y. 



WHEN YOU BUILD A KNIGHT-KIT 

YOU BUILD THE BEST 




For a Complete Selection of 
Famous knight- kits 

SEE PAGES 127-133 



AVoi t abl e* Only Fronj 

ULLIEd RADIO 

tOO N. Weslern Ave,, Chicago 8t>, III. 



CORRESPONDENCE 

I wonder if the skeptic Mr. Barg 
disapproves of the current material 
on transistors. 

Kenneth Maus 

Reading, Pa. 

TV SERVICE KIT 

Dear Editor: 

Letters reaching me concerning my 
article Universal TV Service Kit in- 
dicate that some additional data should 
have been included. 

The carrying case is an inexpensive 
suitcase measuring about 14 x 26 inches 
(a larger one might be advisable in 
view of the flood of new tubes today). 
The sockets to receive the tubes are 
on two pieces of U-inch plywood, one 
for the body or bottom and the other 
for the lid. It's necessary of course to 
drill a hole beneath each socket, large 
enough to allow the tube pins to go 
through. 

After the top and bottom plywood 
assemblies are completed, they may be 
bolted through the case with ordinary 
machine screws and washers. 

The tubes in the list below pretty 
well cover the makes of sets most pop- 
be 



ular in my 


area. 


Additions 


may 


needed 


elsewhere. 






MINIATURES 


GT 


TYPES 


1X2 


6AN8 


6C4 


5Y3 


6SN7 


IB3 


RAQ5 


6CL6 


6AC7 


6SQ7 


3AL5 


6AS5 


6CS6 


6AG7 


6V3 


3BC5 


6AU6 


6J6 


6AQ7 


GW4 


3BN6 


6AU8 


6S4 


6AU4 


6W6 


3BZ6 


6AV6 


6T8 


6AU5 


GX5 


3CB6 


6AW8 


6U8 


6AX4 


I2AX4 


3CS6 


6BA6 


6X8 


6AX5 


I2L6 


4BQ7A 


6BC5 


I2AT7 


6BL7 


I2SN7 


5J6 


6BC8 


I2AU7 


6BQ6 


25AV5 


5AM8 


6BE6 


I2AV7 


6J5 


25BQ6 


5AN8 


6BH6 


I2AX7 


6K6 


25L6 


5U8 


6BH8 


I2AZ7 


6SL7 


25W4 


5BK7A 


6BK7 


I2BA6 






6AB4 


6BN6 


I2BE6 


LARGE TYPE 


6AH6 


(i BQ7 


I2B4 






6AL5 


6BY6 


I2BH7 




5U4 
6BG6 


6AT6 


6BZ6 


I2BK5 




6CD6 


6AT8 


6BZ7 


I2BZ7 




I2CU6 


GAM 8 


6CB6 


I2BY7 




6AU5 



6AV5 
6CU6 
6BY5 



H. A. HlGHSTONE 



Santa Rosa, Calif. 



SYMBOL CONTROVERSY 

Dear Editor: 

I read with interest the letters about 
transistor symbols in your magazine. 
This healthy controversy is going on all 
over the trade. 

Persons proposing new symbols 
should keep two things in mind : First, 
the symbol should be easy to spot in a 
complex diagram. That's why the com- 
mon symbol at a has a circle — to keep 
it from looking like just three wires at 
first glance. 

Second, it should be simple and easy 
to draw. Draftsmen's time is valuable, 
and fewer mistakes are made with 
simpler symbols. Thus, cross-hatching 
of electrodes ft (from a letter in the 
November issue) and extra circles to 
draw c (from a recent transistor book) 
are impractical. 

One feature of present symbols is 
good. The emitter arrow always gives 
the polarity of the transistor (p-n-p 
or n-p-n) by pointing from a p to an 
n region. This is the direction of easy 
current flow at the junction. Diode sym- 
bols also use this convention. It is so 
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INTRINSIC- REGION 
TRANSISTOR 



SURFACE -BARRIER 
TRANSISTOR 



HOOK, TRANSISTOR 




FIELD - EFFECT TRANSISTOR 

useful it should be kept in any future 
symbols. 

I don't feel any radical departures 
from present symbols will gain ac- 
ceptance. My personal preference is 
with the symbols in the diagram. The 
asterisks indicate symbols in common 
use now. 

The point-contact and intrinsic- 
region symbols stress the actual ma- 
terial, while the others stress the 
physical action involved. 

Paul Penfield, Jr. 

Birmingham, Mich. 

LIVE AND LET LIVE 

Dear Editor: 

Mr. Mulford's letter, in the October 
issue, presents a sad situation. With 
industry veritably crying for electronic 
engineers and offering fabulous en- 
ticements to qualified men, we find Mr. 
Mulford, a "college grad" who "ma- 
jored in electronics," forced to poach 
in the TV servicing preserve, and cry- 
ing bitterly because the servicing fra- 
ternity resents that kind of unfair 
competition. 

Wotild Mr. Mulford be a law unto 
himself? Are ethics to be only for his 
poor relations in the electronic field? 
My advice to Mr. Mulford is to picture 
himself as a full-time service technician, 
paying rent for a shop and all the 
other expenses involved in independent 
service operation, and struggling to 
make a decent living for himself and 
family. How would he feel then about 
someone operating part-time from his 
basement, cutting prices and often 
libeling his honest endeavor? Don't be 
greedy, Mr, Mulford; live and let live. 
And don't throw up road blocks to the 
attempt of TV service technicians to 
raise their calling to an honorable, de- 
cent way of life. 

H. M. Layden 
Chief Technician 

Judd-Bennett Co. 

New York, N.Y. end 
RADIO-ELECTRONICS 
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MEN 17-55! 

HERE'S A NEW 
OPPORTUNITY 
FOR YOU! 






PREPARE AT HOME FOR A 
PROFITABLE CAREER IN 



ELECTRONICS 



Get in on the Ground Floor of this 
Fost-mouing Field 



Want a better job? . . . more money? „ . . better 
working conditions? These are the things that can 
come to a man when he has a skill to offer . . . 
especially when that skill is in a newer field where 
ground floor opportunities often lead to well- 
paying positions. Such a field is the Electronic 
applications to AUTOMATION — and what a field! 

Many plants, large and small, in various parts 
of the country are looking for ways of using auto- 
matic electronic control equipment to help turn out 
a better product and at lower cost. This equipment 
must be designed, installed and maintained — 
calling for well trained men. That's where YOU 
may come in! 

You need no special technical experience . , . 
no previous knowledge of Automation Electronics 
... to prepare for a future that can be bright and 
more secure. For now there is a proved way to get 
this important know-how. Mail coupon for com- 
plete details. Men 17 to 55 preferred. 

*WHAT IS AUTOMATION ELECTRONICS? 

Simply stated, this refers to the marvelous elec- 
tronic controls that will help regulate the much 
talked about "automatic factory' 1 — as well as other 
amazing automatic equipment in plants, offices 
and elsewhere. It is a gateway to some of the 
most desirable opportunities in the amazing, newer 
field of Automation. ONE OF AMERICA'S 

FOREMOST ELECTRONICS 
TRAINING CENTERS 



A New Training Program! 

As one of the leading organizations of 
its kind, the DeVry Technical Institute 
has years of experience in teaching 
Electronics, Television and Radio. So it 
is only natural for this training institute 
to develop a new program to prepare 
men for good jobs in instrumentation — 
as well as in the design, installation and 
maintenance of Electronic controls — 
as applied to Automation. 

EMPLOYMENT SERVICE 

Following the same proved method 
used to fraii thousands of other men 
you get valuable practical experience 
from actual electronic equipment. You 
also receive well-illustrated texts and 
effective mcving pictures to show im- 
portant basic principles — a wonderful 
home training advantage! To top that 
off/ D T I provides actual employment 
help when you have completed the 
training — all of which can open the way 
to many new and exciting opportunities. 

Accredited Member of 
Notional Home Study Council 



Industrial Processing 




Recording and billing 




Anti-aircraft gun contro 




Traffic contro! signals 




5 



I 



DeVRY TECHNICAL INSTITUTE 

CHICAGO 41, ILLINOIS 

FORMERLY 

deforest s training, inc. 




MAIL THIS COUPON TODAY! 



DeVRY TECHNICAL INSTITUTE, Dept. RE-IA-N 
4141 Belmont Avenue, Chicago 41, III. 

I would like a FREE copy of your booklet, "Automation and YOU." Also 
further information about the newer Electronic opportunities in AUTO- 
MATION, and facts on how you may help me to prepare. 



Please Print 



.Age. 



Street 



. Apt. 



City. 



. Zone _ 



.State. 



1012 



DeVry's Canadian Training Center is at 
580 Roselawn Avenue, Toronto 12, Ontario 



JAN U A R Y , I 957 
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TV 




demands reliable 




MODEL U-98 — first and finest fully auto- 
matic rotator. Eye - appealing decorator 
colors — Ivory, Forest Green and Standard 
Mahogany Grain. Retail $44.25 



c 



lance 

TENNA* ROTOR 





MODEL T- 12 — with exclusive 
Tenna-Teller Pointer — highly accurate. Strik- 
ing, modern design. Forest Green and Ivory 
or Standard Mahogany. Retail. . . $34.2 5 
Decorator Colors priced $2.00 extra. 



TELEVISION ANTENNA ROTATOR 

DON'T ASK VIEWERS TO PUT UP 
WITH A 'STAY-PUT' ANTENNA! 

• TV authorities admit the higher sensitivity 
of color.* 

• Viewers won't tolerate weak, washed out 
color! 

• Maximum directivity with ALLIANCE TENNA- 
ROTOR is the best insurance for top 
antenna performance — for FULL COLOR! 



1^ 



Wherever you find Color TV, it will pay you to recommend Alliance! 

Every color TV buyer is a potential Tenna-Rotor sale . . . even in metropolitan 

areas. Because the "fringe" area for color is closer to the transmitter! 
Viewers who might tolerate black and white TV that's "so-so", will not 
put up with irritating, "ghosty" color. And independent interviews at point of sale 
show that color TV customers find it easy to say Yes to Alliance Tenna-Rotor! 

^Practically all TV authorities agree "co/or is cr/f/ca/" — more sensitive than black and white. "Chromatic gradation" with 
color that's ghosty, is harder on the eyes than black and white. Many recommend properly installed outdoor antennas 
with rotators, to improve directivity of the antenna, to help overcome interference and reduce annoying 
effects caused by the higher sensitivity of color, and the normal characteristic of color to "drop out" quicker. 



Ride the Trend to Color 

and took up those extro profits with Alliance! Tie in w 
the longest and strongest TV campaign in TV accessory 
history! Rtmomber . . . Poor color is worse than no 
color - ■ ■ ond Alliance Tenna-Rotor is the sons/b/o answer/ 



ith 
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the ALLIANCE 

MANUFACTURING COMPANY, INC. 

(Division of Consolidated Electronics Industries Corp.) 

ALLIANCE, OHIO 

In Canada — ALLIANCE MOTORS, Schell Avenue, Toronto 10 
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RCA offers you the 

fm mm mm 

inest training 

at home i 

Radio-TV 

electronics, 

TV servicing, 

Color TV 

SEND FOR THIS FREE 
BOOK NOW! 






The instruction you receive and equipment you 
get (and keep) will start you on your way. Pay- 
as-you-learn. You pay for only one study group 
at a time. This 52 page book contains complete 
information on Home Study Courses for the be- 
ginner and the advanced student. 



RCA INSTITUTES, INC. 

A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 



RCA Institutes, Inc., Home Study E-17, 
350 West Fourth Street New York 14, N. Y. 
Without obligation, send me FREE CATALOG 
on Home Study Courses in Radio, Television 
and Color TV. No salesman will call. 



Name 

Address 

City 



Pleaje Print 



Zone 



State 



JANUARY, 1957 
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UNIVAC « C I « T I F* I G 




1 





Challenge: Help develop the first l 
electronic control center for a nationwide 
network of automated factories 



Think of it . . . Completely automatic factories, hun- 
dreds of miles apart, all operated by a single Remington 
Rand Univac® computing system. Flow of materials, 
processing, quality control, packaging, even market 
analysis, controlled from the electronic "brain center" 
. . . control so complete that when a shift in the wind 
changes the draft of a chimney at a distant plant, the 
computer corrects the firing of a boiler. 

Far fetched? Not at Univac. The Univac team of 
scientists, engineers and technicians has already de- 
signed the completely automatic factory. They have 
built a computer (Univac Scientific) capable of remote 
control of ten to a hundred factories. The nezt step- 
central control of chains of automa ed plants— will 
completely revolutionize American industry. 

This is the kind of challenge that awaits you at 
Univac. As a Univac engineer or technician you'll 
find top salaries, excellent working conditions and 
opportunities unlimited— unlimited as the future of 
Univac itselfL 



IMMEDIATE OPENINGS FOR: 

FIELD LOCATION ENGINEERS with a college degree in a scien- 
tific or engineering field and experience in electronics. Extensive 
electronic background may substitute for some college. Many 
opportunities for rapid advancement. 

FIELD LOCATION TECHNICIANS with technical school back- 
ground and preferably some experience in electronics. These 
positions can lead to full engineering responsibility. 



Send Complete Resume to. 

DIVISION OF SPERRV RAND CORPORATION 

MR. PHR WILSON 
Dept. SJ-10 

1902 W. MINNEHAHA AVENUE, ST. PAUL W4, MINNESOTA 



«Reg. U.S. Pat. Off. 
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Hetuomts Boom Seen 



Need For Television 
Technicians To Rise 



TV SALES 

SET NEW RECORD 



Sylvania Head Expects 
Huge Electronic Gams 



Industry Warned 
Ab out Shortage 
° f Trained Men 



vans* 
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RCA HEAD PREDICTS SALES 
BOOM FOR COLOR TV SETS 



VETERANS - - NON-VETERANS 



Get Into The Field That's Making Headlines 



All over the nation the Television-Radio-Electronics industry is making News — 
News that means opportunity for YOU. You can cash in on the headlines. 

/ WILL TRAIN YOU AT HOME FOR A TOP-PAY JOB IN TELEVISION 

I will prepare you for a spot in America's fastest-growing industry. You can 
become a trained technician in your spare time without giving up your present 
job or social life. No experience needed. 




LEARN BY DOING 



(wnbiftfilion Vollmtltt. 



t. C Imm. »S.. M A. 

frtuiwil, «od.o-T«).vJii<v» 
Draining Aiioclatlon. 
litc»M»> Ol'*oof. Pi.fc. 
ScHsot of 9<jct!o I T.lvvitlon. 



As part of your training I give you the equipment you 
need to set up your own home laboratory and prepare 
for a top-pay job or set up your own business. You build and keep a 
TELEVISION RECEIVER designed and engineered to take any size 
picture tube up to 21 -inch. (10-inch tube furnished. Slight extra cost for 
llarger sizes.) . . . also a Super-Het Radio Receiver, AF-RF Signal Generator, 
Combination Voltmeter-Ammeter-Ohmmeter, C-W Telephone Transmitter, 
Public Address System, AC-DC Power Supply. Everything supplied, including 
all tubes. 




STUDY NEWEST DEVELOPMENTS 



My training covers all the latest developments in the fast-growing Televisfon- 
Radio-Electronics industry. You learn about FM — RADAR — COLOR TV — 
TRANSISTORS - PRINTED CIRCUITS, etc. 



CHOOSE FROM FOUR COMPLETE COURSES 

covering all phases of Radio, FM and TV 



1. Radio, FM and Television Technician Course — no previous experience needed. 

2. FM-TV Technician Course — previous training or experience in radio required. 

3. TV Studio Technician Course — advanced course for trained men. 

4. Color TV Technician Course— Includes latest color TV circuits. 



EXTRA TRAINING IN NEW YORK CITY AT NO EXTRA COST! 



Sylvania Now Sponsoring RTTA's Co/or TV Technic/an Course 
One of the nation's largest electronics manufacturers and 
marketers, Sylvania Electric Products, Inc. in its continuing 
effort to cooperate with independent service dealers is now 
sponsoring the RTTA Color Television Technician Course 

The Color Television Technician Course is beinq made avail- 
able to authorized Sylvania Dealers throughout the 48 states who 
are interested in expanding their knowledge and experience in 
^•olor TV servicing. 

FREE I'" * en d you my new 40-page book, 
"How fo Make Money in Television 
Radio-Electronics/' a Free sample les- 
son, and other literature showing how 
and where you can get a top-pay job 
in Television. 



MAIL THIS COUPON TODAY? 




After you finish your home study troining in Course 1 or 2 
you con have two weeks, 50 hours, of intensive Lab work on 
modern electronic equipment of our ossociate resident school, 
Pierce School of Rodio & Television. THIS EXTRA TRAINING 
4S YOURS AT NO EXTRA COST WHATSOEVER! 

FCC COACHING COURSE 

Important for BETTER-PAY JOBS requiring FCC License! You 
get ithls training AT NO EXTRA COST! Top TV jobs go to 
FCC-licensed technicians. 



VETERANS 



My School fully approved 
to train Veterans under 
new Korean G. I. Bill. Dcn't 
lose your school benefits 
by waiting too long. Write 
discharge date on coupon. 



Radio-Television Training Association 



52 EAST 19th STREET • NEW YORK 3, N. Y. 

Licensed by the State of New York • Approved for Veteran Training 
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Mr. Leonard C. lane. President 

RTTA 

Dept. RE-ID. 52 East 19th Street, New York 3, N. Y. 
Dear Mr. Lane: Send me your NEW FREE BOOK, FREE 
SAMPLE LESSON, and FREE aids that will show me 
how I can make TOP MONEY IN TELEVISION. I under- 
stand I am under no obligation. 

(PLEASE PRINT PLAINLY) 



Name_ 



-Age- 



Address^. 
City 



□ Color TV Tech. Co 

□ Radio- F M -TV 
Technician Course 

□ FM-TV Technician 
Course 

□ TV Studio 
Technician Course 



VETERANS! 



Write discharge date 



I 
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NO OBLIGATION! 



JANUARY, 1957 
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When your authorized Pickering Dealer is demon- 
strating the revolutionary new ISOPHASE SPEAK- 
ER, please, don't look behind it for the orchestra. 
Take our word for it— these magnificently realistic 
sounds are coming from the curved diaphragm it- 
self. "Unbelievable," "extraordinary," "breathtak- 
ing/ 1 and "window-on-thc-studio quality" arc some 
of the comments we've heard from dealers and cus- 
tomers alike. But don't be persuaded by mere words 
alone. Hear it for yourself. 

The Pickering ISOPHASE SPEAKER uses the elec- 
trostatic principle to recreate musical sounds with 
a degree of realism unattainable in conventional 
speakers. 

The ISOPHASE reintroduces the original sound 



into the air at a low velocity— instead of at a high 
velocity as "in ordinary speakers. In addition, the 
ISOPHASE gener ates sound in phase /row the entire 
surface of its large curved diaphragm— instead of 
from a point source as in conventional cone speak- 
ers. Thus the sound reproduced by the ISOPHASE 
closely approximates the unit-area energy of the 
original sound entering the microphone in the 
studio or concert hall. 

Unlike ordinary speakers, the ISOPHASE does not 
"break up" at high frequencies. And because of the 
inherent linearity of the push-pull electrostatic de- 
sign, harmonic and intermodulation distortion are 
virtually nonexistent— a tremendous advantage over 
conventional speakers, For further details, please 
write Department P-13. 




PICKERING & CO., INC. 



OCEANSIDE, N.V. 



Professional Audio Components 



Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detailed literature: write Dept. P-13 

EXPORT, AD. AURIEMA. INC.. 89 BROAD ST.. NEW YORK / CANADA: CHARLES W. POINTON LTD.. 6 ALClNA AVE.. TORONTO 
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for just 



PHOTOFACT— the world's finest TV-radio service 
data comes to you... keeps you right up-to-the- 
minute on new model releases... is delivered 
automatically by your Parts Distributor as each 
new Folder Set is issued. Yes, for just 27?! per day, 



PHOTOFACT 




can help yo 




Exclusive PHOTOFACT features help you solve 
any service problem faster. ..help you earn more 

PHOTOFACT offers you complete coverage on over 30,000 TV, 
Radio, Amplifier, Tuner and Changer models. And PHOTOFACT is 
a current service— keeps you right up with late model production — 
brings you these exclusive features... 

Full Schematic Coverage: Famous "Standard Notation" uniform 
symbols are used in every schematic. Diagrams are large, easy to 
read and handle. Wave forms and voltages are shown right on the 
schematic for fast analysis. Transformer lead color-coding and 
winding resistances appear on the schematic. Schematics are 
keyed to parts lists and to parts on chassis photos. 

Full Photographic Coverage: Photos of all chassis views are 
provided for each model; all parts are numbered and keyed to the 
schematic and parts lists for quicker parts identification and 
location. 

Alignment Instructions: Complete, detailed alignment data Is 
standard and uniformly presented in all Folders. Alignment fre- 
quencies are shown on radio photos adjacent to adjustment number 
—adjustments are keyed to schematic and photos. 

Tube Placement Charts: Top and bottom views are shown. Top 
view is positioned as seen from back of cabinet. Blank pin or locat- 
ing key on each tube is shown. Charts include fuse location for 
quick service reference. 

Tube Failure Check Charts: Shows common trouble symptoms 
and tubes generally responsible for such troubles. Series filament 
strings are schematically presented for quick reference. 

Complete Parts Lists: Detailed parts list is given for each model. 
Proper replacement parts are listed (with installation notes where 
required). All parts are keyed to chassis photos and schematics 
for quick reference. 

Field Service Notes: Each Folder includes time-saving tips for 
servicing in the customer's home. Gives valuable hints for quick 
access to pertinent adjustments, safety glass removal, special 
advice covering the specific chassis, etc. 

with PHOTOFACT by your side, you solve your 
service problems in just minutes. ..you service 

MORE SETS AND EARN MORE DAILY... 



ir output 



The regular monthly issues of Sam's photofact 
provide you with up-to-the-minute service data 
on new models as they are produced, for as 
little as lit per day ! And this includes the 
"bonus" schematic service on new models hot off 
production lines to give you immediately the 
essential data you need. 

With a current photofact library at your 
fingertips, you can actually double your repair 
output, because you save valuable time on every 

job. YOU EARN MORE DAILY. 

Learn how easy it is to sign up with your Parts 
Distributor to receive all Sams' photofact Sets 
regularly as published each month. Learn for 
yourself how a small investment of only lit 
per day can mean greater income for you. 



ECIAL OFFER: If you return the coupon 
below and indicate your interest in receiving 
photofact regularly each month, we will arrange 
to have delivered to you, absolutely free, a 
valuable and attractive Wall Holderforthe "Index 
to Photofact Folders" as well as the latest copy of 
the Index. Be sure to give your Distributor's name. 



> 




HOWARD W. SAMS & CO., INC. 
2205 E. 46th St., Indianapolis 5, Indiana 

□ I am interested in receiving all new photofact Sets regularly 
as published each month. Send full details (I understand there is 
no obligation on my part, and that I will receive without charge, 
the latest "Index to Photofact ,, l along with Wall Holder). 

□ I am a Service Technician: □ full time; □ part time. 



My Distributor is:_ 



Name:. 



Address:. 
City 



„Zone State. 



JANUARY, 19 57 
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SHOW AM PICTURE or PATTERN 

at any time — ON ANY TV SET 







For Both Black & White and Color TV For Merchandising & Industrial Uses 



Provides standord Indian Head Test Pat- 
tern for proper TV set alignment, and 
stable White Dot ond White Line Patterns 
for color convergence adjustments. 



Provides closed circuit TV system Trans- 
mits pictures or messages for advertis- 
ing, educational ond commercial visual 
communication. 



3 TEST PATTERN TRANSPARENCIES 
AND ONE CLEAR ACETATE SUPPLIED 

1 Indian Head Test Pattern 

2 White Dot Pattern 

3 White Line Crosshatch Pattern 

These are broodcoSt quality transparencies, and 
ossure accurate, high-definition TV images. 
You con olso tronsmit your own transparencies 
of any subject you wish. The clear acetate can 
be used for speciol messages. Extra trans- 
parencies ond ocetote available. 



PICTURE AND PATTERN 

VIDEO GENERATOR 

Make the most of this Complete Flying Spot Scanner. It 
produces a composite video and sync signal that operates any 
standard black & white or color TV receiver. Can be 
used with one or more TV sets or fed into a master antenna 
system or community antenna system Maximum 
resolution capability is well in excess of 450 lines, band 
width in excess of 5 mc. Projects and reproduces 
pattern or picture with high definition from any slide 
transparency. Transmits messages typed or written 
on clear acetate. Makes convenient stand-by and break- in for 
community distribution operation Rugged, $1QQ95 
compact, portable, and ready to operate. NET 1 tr%7 

See your B&K Distributor, or Write for Bulletin No. W00 E 




B & K MANUFACTURING CO. 

3726 N. SOUTH RORT AVENUE ■ C H iC A G O 13, ILL. 





Model 950 Dyno-Scan Pickup and RF Generator only 
Enables you to make your own picture ond pattern 
video generator, at a saving Supplied wtth three 
♦est pattern transparencies and one clear acetote 

Net, $69.95 



Model 500 DYNA-QU IK 

Dynamic mutual Conductance 
tube tester Accurately tests 
tubes faster. Net, $109.95 



Model 400 CRT 
Cathode Refovenalor Tester. 
Tests and repairs TV picture 
lubes Net. $5^95 



Model 750 CALIBRATOR 
Designed to check and adjust 
lest instruments w»th laboro 
tory accuracy Net. S54.95 
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I chose COYNE 

TELEVISION 

RADIO-COLOR TV 

home training because 
Coyne has been training 
men for good jobs OR 
their OWN BUSINESS for 
NEARLY 60 YEARS 



Giant opportunity field ! Join the thousands 
Coyne Home Training is preparing for a suc- 
cessful future in TV — open the door to better 
pay jobs, or your own business! COYNE— a 
leading residential, practical school— oldest 
of its kind— established 1899— is the institu- 
tion behind this training. 



Here is MODERN - QUALITY TELEVISION 

Home Training designed to meet the rigid 
standards that have made Coyne famous. You 
get personal supervision of Coyne Staff who 
know TV and know how to teach. Learn 
quickly and easily in spare time. No previous 
experience or advanced education necessary. 



because 
tneir new method costs less 
than half what most others do ! 



SEND COUPON FOR FREE BOOK 

Send coupon below for all-new fully-illustrated 
book and full details including EASY PAYMENT 
PLAN. NO COST OR OBLIGATION- NO SALESMAN 
WILL CALL 



Modern, up-to-the-minute. Easy to follow, step-by- 
step instructions— fully illustrated with 2150 photos 
and diagrams. UHF and COLOR-TV included. So prac- 
tical you can quickly earn extra money in TV-Radio 
Sales and Service. Not only Coyne Quality training, 
but costs half what you'd expect to pay because you 
pay only for training— no costly extras. Free life-time 
employment service. 




B. W. Cooke, J 
President 




COYNE TELEVISION 
HOME TRAINING DIVISION 

500 S. Paulina St., Chicago 12, III. 
Dept. 17-HT4 

Send FREE Book and details of your 
Television - Radio - Color TV Home 
Training offer. 



Founded 1899 



I Name 



I 



A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 
500 S. Paulina Dept. 17-HT4 Chicago 12, Illinois 

JANUARY, 1957 



Address^ 



| City. 



^State- 
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OPERATES YOUR WHOLE BENCH & SHOP 



YOU'LL START AND END EACH WORKING DAY 

WITH THE POWER-LAB 
For the first time in the industry, one instrument 
takes the place of more than 1 1 pieces of equip- 
ment and makes you wonder why no one ever 
did this before , . . the most useful, often used, 
test device in your shop. 

Here's the story . . . now, you can get all this 
COMPLETE IN ONE KIT (kit or wired): 

★ A BATTERY ELIMINATOR 

★ A BATTERY CHARGER 

★ A HIGH CURRENT LINE VOLTAGE VARIAC 

★ AN AC LINE VOLTAGE METER 

★ AN AC LINE AMMETER 

★ AN AC LINE WATTMETER 

★ AN AC LINE ISOLATION TRANSFORMER 

★ A LOW VOLTAGE, HIGH CURRENT AC SUPPLY 

★ A DC LINE VOLTAGE VARIABLE SUPPLY 

★ A DC HIGH CURRENT AMMETER 

★ AN AGC BIAS BOX 




MODEL 711 

(100 Watts of Isolation) 71 IK -$49.95 kit 

71 1W- $64.95 wired 

MODEL 713 

(300 Watts of Isolation) 713K- $62.95 kit 

71 3W- $79.95 wired 



When you buy POWER-LAB by Precise, you get all 
the advantages of owning a battery eliminator 
for servicing auto radios (even signal seekers), 
an AC-DC Converter, a supply for transistor sets, 
AND OF MAINTAINING A CONSTANT 115 volts in 
checking on TV set variations. You can even run 
the set down to 105 volts for testing for hori- 
zontal jitter and back up to 125 volts for high 
voltage breakdown, thereby eliminating the 
cause of many call-backs due to arcing . . . PLUS 



. . . PLUS . . . PLUS ... the 101 uses you'll find 
each day for POWER-LAB versatility. 

Just look at these specs ... the switches used 
are more than ample to carry related loads re- 
quired and the quality of every component is 
EXCELLENT. You could easily pay three to four 
times the price of the POWER-LAB for the equip- 
ment to perform only a few of the functions of 
the POWER-LAB! 



ALL SPECS BELOW ARE FOR MOD. 711 AND 713 UNLESS OTHERWISE SPECIFIE 



There's NO OTHER INSTRUMENT LIKE THE POWER-LAB ON THE MARKET. Here again, Precise 
engineering is proud to be the first to supply a need that has too long existed in the 
service trade. 

Your Distributor will be proud to show you THE POWER- LAB 





VOLTS 


MAXIMUM 


CONTINUOUS 


Low Voltage DC 


2 ranges 0-1 5v Full Wave 

0-30v Full Wave Bridge 


20 amps* 
20 amps* 


10 amps* 
10 amps* 


Low Voltage AC 


0-24v 




20 amps 


High Voltage AC 


No Isolation 90-140 volts 


20 amps 
2000 watts 


10 amps * 
1000 watts 


High Voltage AC 


Model 713 with Isolation 
90-140 volts 




3 amps 
300 watts 


High Voltage AC 


Model 711 with Isolation 
90-140 volts 




1 amp 
100 watts 


High Voltage DC 


110-180 volts 


.1 amp** 


.075 amp** 



Prices slightly higher in the West. Prices and 
specifications subject to change without notice. 



*Depending on voltage. 
**May be increased up to 10 < 



WRITE FOR CATALOG RE 1-7 



amperes at additional cos 

SEE THE MANY MORE PRECISE INSTRUMENTS AND PROBES AT YOUR DISTRIBUTOR TODAY! 



DEVELOPMENT CORP. oceanside, new york, u,s.a. 
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Prepare for a Good Paying Job - Or Your Own Business 

"I Will Train You at Home in 

RADIO-TELEVISION 

On Liberal No Obligation Plan!" 




Frank L. Sprayberry 
President, Sprayberry 
Academy of Radio 



New Equipment! New Lessons! Enlarged 
Course! The true facts are yours in my 
big new catalog . . . YOURS FREE . . . 
JUST MAIL COUPON? 

I can train and prepare you in as little as 
10 months to step into the big opportunity 
Radio-Television service field. Train without 
signing a binding contract . . . without obli- 
gating yourself to pay any regular monthly 
amounts. You train entirely at home in spare 
hours . . . you train as fast or as slowly as 

you wish. You'll have your choice of THREE SPRAYBERRY TRAINING 
PLANS . . . planned for both beginners as well as the more experienced 
man. Get the true facts about the finest most modern Radio-Training avail- 
able today . . . just mail the coupon for my big new 56 page fact-filled 
catalog plus sample lesson— both FREE. 

Train the Practical Way -with Actual Radio-Television Equipment 

My students do better because I train both the mind and the hands. Sprayberry 
Training is offered in 25 individual training units, each includes a practice giving 
kit of parts and equipment ... all yours to keep. You will gain priceless practical 
experience building the specially engineered Sprayberry Television Training Re- 
ceiver, Two- Band Radio Set, Signal Generator, Audio Tester and the new Spray- 
berry 18 range Multi-Tester, plus other test units. You will have a complete set 
of Radio-TV test equipment to start your own shop. My lessons are regularly 
revised and every important new development is covered. My students are com- 
pletely trained Radio-Television Service Technicians. 

See for Yourself ... Make Your Own Decision 
...Mail Coupon Today! 

The coupon below brings you my big new catalog plus 
an actual sample Sprayberry Lesson. I invite you to read 
the facts ... to see that I actually illustrate every item 
I include in my training. With the facts in your hands, 
you will be able to decide. No salesman will call on you. 
The coupon places you under no obligation. Mail it now, 
today, and get ready for your place in Radio-Television. 



NEWEST 
DEVELOPMENTS 

Your training 
covers UHF, Color 
Television, F M, 

Oscilloscope 
Servicing, High 
Fidelity Sound 
and Transistors. 



SPRAYBERRY ACADEMY OF RADIO 

111 North Canal Street, Dept. 20-G, Chicago 6, Illinois 



Mail This Coupon For Free Facts and Sample Lesson 



SPRAYBERRY ACADEMY OF RADIO 
Dept. 20-G.111 N. Canal St., Chicago 6, III. 

Please rush all information on your AIL-NEW Radio-Tele- 
vision Training Plan. I understand this does not obligate me 
and that no salesman will call upon me. Include New Cata- 
log and Sample Lesson FREE. 



. Age_ 



Zone State. 



January, 1957 
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RCA offers an opportunity for you 
to apply your technical skill to its 
Missile Test Project at Patrick 
Air Force Base, Florida— 
"Launching Site of the Satellite." 

Here at the world's longest missile 
testing range, extending from 
Florida far across the South Atlan- 
tic, you can enjoy improved status 
with the recognized leader in Elec- 
tronics. Unprecedented growth op- 
portunities are offered in various 
phases of data acquisition, transmis- 
sion and processing, including Radar 
— Communications — Optics — 
Computers— Timing— Telemetry. 

At RCA's Missile Test Project you 
will enjoy technical advancement 

34 



combined with famous Florida liv- 
ing. Your family will appreciate 
the ideal climate— allowing year 
'round outdoor activities— and 
pleasant social surroundings. 

Immediate assignments are avail- 
able in Florida, the Bahama 
Islands, and aboard tracking ships 
in the South Atlantic. Attractive 
home leave policy and salary dif- 
ferential make the Bahama Islands 
and tracking ship assignments 
especially attractive for single men. 



Let the Missile Test Project be- 
come your symbol of the future. 
Join in our assault on the frontier 
of space ! 

For complete information about 
this new and challenging field, 
write to : 

Personnel Manager, Dept. N-I5A 
RCA Service Company, Inc. 
Missile Test Project 
P.O. Box 1226 
Melbourne, Florida 
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9 NEW RIDER BOOKS 

fof technicians - schools - Mushy I 



First Complete Source Covering 
ALL Commercial Transistor Applications! 
TRANSISTOR ENGINEERING 
REFERENCE HANDBOOK 
by H. E. Marrows 

A MUST for every design, develop- 
ment, research and production engineer, 
and purchasing agent concerned with 
transistorized equipments. 
Increasing transistor applications in 
electronic equipments of all kinds have 
made necessary an easy reference hand- 
book for use in engineering, scientific 
research, and manufacturing of tran- 
sistor devices. 

Here is a unique handbook . . . authori- 
tative . , . informative . , . up-to-the- 
minute . . . which will serve every elec- 
tronic engineer. Its content embraces 
the entire transistor field. 

Cloth Bound, appr. 288 pp., 9x12", illus. 
#193 Only $9.95 

BASICS OF PHOTOTUBES & PHOTOCELLS 

by David Mark 

Phototubes and photocells are promi- 
nently used in a great many applications 
of electronic devices. Science, industry, 
government agencies, television, and 
many communication facilities employ 
them. This book is devoted to the ex- 
planation of the principles and practices 
surrounding phototubes and photocells, 
with the utmost in visual presentation 
to make the subject most understand- 
able. It is tantamount to a "picture 
course" . . yet it is authoritative and 
modern. 

Soft Cover, 136 pp., 5V 2 x 8V 2 ", illus. 
#184 Only $2.90 

PICTURE BOOK OF TV TROUBLES, Vol. 7 
(Sound Circuits & L-V Power Supplies) 

by Rider Lab. Staff 

Volume 7 of this famous and extremely 
popular series. This volume shows the 
effects of faults in the Sound and L-V 
Power Supply circuits by examples of 
incorrect waveforms at specific test 
points. The component at fault is identi- 
fied on appropriate schematics. Correct 
waveforms also are shown. Does trouble- 
shooting for you! Completely practical. 
Soft Cover, 64 pp., 5V 2 x %Vz" , illus. 
#168-7 Only $1.50 



PICTORIAL MICROWAVE DICTIONARY 

by Victor J. Young & Meredith W. Jones 

With the ever increasing applications of 
microwaves, there has developed a need 
for a ready reference which defines 
and explains present day microwave 
terminology 

This pictorial dictionary, written by two 
acknowledged experts in the microwave 
field, presents with rigorous accuracy 
the microwave language. 
Derivation, explanation, definition, and 
illustration are combined in such fashion 
as to give the reader complete cover- 
age of the microwave activity. The or- 
ganization of the dictionary makes it 
easy to use . . . and very understandable. 
Usable by engineers, laboratory tech- 
nicians, engineering students, and all 
others who have a strong interest in 
microwave techniques. 
Soft Cover, 5V 2 x 8^", illus. 
#188 Only $2.95 

SERVICING TV AFC SYSTEMS 

by John Russell, Jr. 

Troubles in the AFC systems of TV re- 
ceivers are difficult to diagnose and 
correct. This book discusses the trouble, 
location, and repair of the major types 
of AFC circuits used today ... as well 
as some of the less common AFC sys- 
tems the technician may encounter. The 
theory, waveforms, components, common 
faults, and their diagnosis in these sys- 
tems are presented in a manner that 
affords the reader a thorough, under- 
standing of AFC circuits and their be- 
havior. Supplemented by more than 75 
illustrations, it makes it easy for the 
technician to locate and correct troubles. 
Soft Cover, 128 pp., 5% x 8V 2 ", illus. 
#192 Only $2.70 

TV TUBE LOCATION & TROUBLE GUIDE (RCA) 

by Rider Lab. Staff 

This book shows the tube locations for 
all RCA TV receivers produced between 
1947 and 1956. It lists the tube comple- 
ment, key voltages, and common troubles 
correlated with the tubes that may be 
responsible for them. Complete chassis 
and model index. 

Soft Cover, 56 pp., 5V 2 x 8y 2 ", illus. 
#194 Only $1.25 



AND. 



ALL WHO WANT THE BEST IN TV SERVICE INFORMATION 



RCA 

PHILCO 

ADMIRAL 

EMERSON 

SYLVANIA 

HOFFMAN 



G E 

CROSLEY 

MOTOROLA 

ZENITH 

WESTINGHOUSE 
PACKARD-BELL 



(other manufacturers later on) 



...ASK YOUR JOBBER ABOUT 
RIDER'S NEW 

SDO 

("single diagram only") 

ONLY 50 c PER CHASSIS! 



REPAIRING TELEVISION RECEIVERS 

by Cyrus Glickstein 

The most modern completely practical 
book, written by an expert with long 
experience in television receiver repair. 
Devoted to troubleshooting and repair 
techniques which are modern, yet down- 
to-earth. Covers the use of simple as well 
as elaborate test equipment of all kinds. 
Profusely illustrated. 
This is not a theory book. It is a guide 
which every practicing TV technician, 
every student of TV repair and every 
newcomer to the TV repair business can 
use to exceptionally good advantage, 
because it explains step-by-step pro- 
cedures. 

Soft Cover, 212 pp., 5V 2 x 8 V, illus. 
#191 Only $4.40 

INTRODUCTION TO PRINTED CIRCUITS 

by Robert L. Swiggett 
Here is a really comprehensive text on 
PRINTED CIRCUITS, the recent devel- 
opment that has revolutionized the elec- 
tronics industry. The author, who is an 
acknowledged expert on the subject, 
gives complete coverage to the various 
manufacturing processes used. Numer- 
ous practical applications are discussed, 
and the maintenance techniques peculiar 
to printed circuits are clearly explained. 
This authoritative book is of particular 
interest to technicians, engineers . . . 
and all industrial personnel who are as- 
sociated with any phase of commercial 
or military electronics production. 
Soft Cover, 112 pages, S 1 ^ x 8V 2 ", illus. 
#185 Only $2.70 

RIDER'S TV 19 

New Rider Television Manual completely 
current with receiver production, including 
latest 21" color TV. Contains: factory-ap- 
proved and factory authorized data; over 
25 manufacturers from Admiral to Zenith; 
including private label brands; latest VHF- 
UHF tuner data; all production runs and 
changes; cumulative index, volumes 1 to 
19; mfrs. circuit descriptions; latest port- 
able TV sets; RCA printed circuit data. 

TV servicing is made easy with (his in- 
formation — unpacking & installation data 
• signal waveforms for troubleshooting • 
alignment data • parts lists • picture tube 
adjustments • printed circuit data • voltage 
charts • test equipment set-ups • tube lay- 
outs • bottom views & component call outs • 
tuners and boosters. Over 1452 pages (equiv. 
of 8' 2 x 11";. 

#2019 Only $19,80 

Buy these and many other 
RIDER BOOKS at your 
electronics parts jobber, 
book store or department 
store hook department. Look 
for this Rider Bookseller. If 
your jobber, book store, or 
department store does not 
sell the Rider books you 
want, write direct. ORDER 
TODAY! Add state and city 
sales tax where applicable. 
Canadian prices approxi- 
mately 5% higher. 
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JOHN F. RIDER PUBLISHER, INC. o^rSst. 

116 West 14th Street, New York 11, N. Y. 4 Alci "° A »«' 



In Canada, all prices approximately 5% higher. 
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Crystal structure models. Top row, left to right: cuprite, zincblende, rutile, perovskite, tridvmite. Second 
row: cristobalite, potassium dihydrogen phosphate, diamond, pyrites, arsenic. Third row: caesium chloride, 
sodium chloride, wurtzite, copper, niccolite. Fourth row: spinel, graphite, beryllium, carbon dioxide, alpha-quartz. 



FROM ATOMS TO STARS 



Research at Bell Telephone Lab- 
oratories ranges from the ultimate 
structure of solids to the radio sig- 
nals from outer space. Radio inter- 
ference research created the new 
science of radio astronomy ; research 
in solids produced the transistor and 
the Bell Solar Battery. 

Between atoms and stars lie great 
areas of effort and achievement in 
physics, electronics, metallurgy, 
chemistry and biology. Mechanical 
^engineers visualize and design new 
devices. Mathematicians foreshadow 
new communications techniques. 



Despite the diversity of their tal- 
ents, Bell Laboratories scientists and 
engineers have much in common. A 
habit of teamwork channels these 
talents into great communications 
advances. These men have developed 




Models of the atomic patterns in solids 
help Bel! Laboratories scientists visualize 
their electrical behavior. 



the world's finest telephone system. 
In doing so, many have become lead- 
ers in their fields. Opportunities for 
achievement await properly qualified 
scientists and engineers at Bell Tele- 
phone Laboratories. 



Directional antenna used by Karl G. Jansky 
in discovery of stellar radio signals at Bell 
Telephone Laboratories in 1032. 




BELL TELEPHONE LABORATORIES 

WOULD CENTER OF COMMUNI' ATIONS RESEARCH • LARGEST INDUSTRIAL LABORATORY IN THE UNITED STATES 
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new! COLOR and Black-&-White 
LAB & TV 5" OSCILLOSCOPE #460 
KIT $79.95. Wired $129.50 

The FINEST professional 5 mc wide-band scope 
value. Ideal for research, h-f & complex waves, 
plus Color fc Monochrome TV servicing. Flat from 
DC to 3.58 mc ±1 db (color burst freq.), flat DC 
, to 4.5 mc +1, -3 db. Vert. sens. 25 rms mv/in. 
I Vert. Z 3 megs. Has the following outstanding fea- 
tures not found in scopes up to several times its 
price, kit or wired: 

VERTICAL AMPLIFIER: direct-coupled (DC) 
thruout to eliminate I-f phase shift; push-pull 
thruout for negligible distortion; K-follower coup- 
ling between push-pull pentode stages for extended 
h-f resp. (minimizes h-f phase shift, extends use* 
ful resp. to 10 mc); full-screen undi stoned vert, 
defl; 4 -step freq -compensated decade step attenu- 
ator up to 1000:1, SWEEP CIRCUIT: perfectly 
linear sweeps, 10 cps - 100 kc (ext. cap. for down 

10 1 Cps); pre-set TV vert. & hor. positions (30 & 

7875 cps); automatic sync. ampl. & limiter elim- 
inates sync amplitude adj. PLUS: direct or cap. 
coupling; bal. or unbal. inputs; edge-lit engraved 
lucite graph screen; dimmer; anti glare filter; 
bezel fits std photo cquipt. OTHER IMPORTANT 
FEATURES: High intensity trace CRT. Finest sq. 
wave resp. (.06 usee rise time). Push-pull hor. 
ampl., flat to 400 kc, sens. 0.6 rms mv/in. Built-in 
voltage calibration. Intensity mod. Sawtooth & 60 
cps outputs. Astigmatism control. Retrace blank- 
drift-free full-screen vert, positioning & 2X full screen hor. 

Bal., cal., astig. adj. externally accessible. 5UP1 CRT, 

2-6AU8, 2-6CB6, I-12AU7A, 2-6J6, 1-6AX5, 1 -1V2. Deep-etched satin 
aluminum panel, rugged grey wrinkle steel cabinet. Designed for easy 
building at home with no special equipment. 13" x 8W x 16". 30 lbs. 
SCOPE DIRECT PROBE " #PD: KIT $2.75. Wired $3.95. Eliminates stray- 
pick-up 8c signal re-radiation. 

SCOPE DEMODULATOR PROBE* *PSD: KIT $3.75. Wired $5.75. Demodu- 
lates AM carriers between 150 kc and 250 mc. 

SCOPE LOW CAPACITY PROBE* #PLC: KIT S3. 75. Wired $5.75. For signal 
tracing in high frequency, high impedance 8c wide-band circuits (as in TV) 
without distortion from overloading or frequency discrimination. 
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for COLOR and Monochrome TV servicing 

ttCWf PEAK-to-PEAK VTVM #232 
& UNI-PROBE (pat. pend.) 
KIT $29.95. Wired $49.95 

UNI-PROBE: exclusive with EICO! Terrific 1 
time-saver! Only 1 probe performs all func- 
tions-a half-turn of probe-tip selects DC or 
AC-Ohms. 

The new leader in professional peak-to-peak VTVMs' 
Latest circuitry, high sensitivity & precision, wide 
ranges & versatility. Calibration without removing 
from cabinet. New balanced bridge circuit. High Z 
input for negligible loading. AW meter, can't-burn- 
OUt Circuit. 7 non-skip ranges on every function. 4 
functions: +DC Volts, -DC Volts, AC Volts, Ohms. 
Uniform 3 to 1 scale ratio for extreme wide- 
range accuracy. Zero center. One zero-adj. for alt 
functions 8c ranges. 1% precision ceramic multi- 
plier resistors. Measure directly peak-to-peak 
voltage of complex & sine waves: 0-4, 14, 42, 140, 
420, 1400, 4200. DC/RMS sine volts: 0-1.5, 5, 
15, 50, 150, 500, 1500 (up to 30,000 v. with HVP 
& 25Q mc with PRF probe). Ohms: 0.2 ohms to 1000 megs. 
, 6AL5, selenium rectifier; xfmroperated. 81^* % 5" x 5". Deep- 
satin aluminum panel, rugged grey wrinkle steel cabinet. 7 lbs. 

NCW! DELUXE PEAK-to-PEAK VTVM #249 

with 7VV METER & UNI-PROBE (pat. pend ) 
KIT $39.95. Wired $59.95 

All the advanced & exclusive features of *232— PLUS the 
extia convenience and readability of its big 7'/?" meter. Your 
ideal bench instrument. 

VTVM RF PROBES* #PRF-1 1 or PRF-25: 

KIT $3.75. Wired $4.95?. Accuracy ±10%. Use with any 
II or 25 megohm VTVM. 

VTVM HV PROBE #HVP-2: Wired 54.95. Complete 
with multiplier resistor. Measures up to 30 kv with 
any VTVM or 20,000 ohms/volt VOM. 



* m 

1 50 kc to 435 mc 
with ONE generator! 
New! SIGNAL GENERATOR #324 
KIT $26.95. Wired $39.95 

for COLOR and Monochrome TV servicing 

New wide- range, stable generator - better value then genera- 
tors selling at 2 or 3 times its costl Ideal for: IF-RF alignment, 
signal tracing & trouble shooting of TV, FM & AM sets; mar- 
ker gen.; 400 cps audio testing; lab. work. 6 fund, ran ges: 
150-400 kc» 400-1200 kc, 1.2-3.5 mc. 3.5-11 mc, 11-37 mc, 
37-145 mc; 1 harmonic band 111-435 mc. Freq. accurate to 
±1.5% j 6:1 vernier tuning & excellent spread at most import- 
ant alignment freqs. Etched tuning dial, plexiglass windows, 
edge-lit hairlines. Colpitts RF osc, directly pi ate- modulated 
by K -follower for improved mod. Variable depth of int. mod. 
0-50% by 400 cps Colpitts osc. Variable gain ext. mod. ampli- 
fier: only 3.0 volts needed for 30% mod. Turret-mounted 
coils slug-tuned for max. accuracy. Fine & Coarse (3-step) RF 
attenuators. RF output 100,000 uv; AF sine wave output to 
10 \olts. 50-ohm output Z. 5-way jack-top binding posts for 
AF in /out; coaxial connector & shielded cable for RF out. 
Tubes: 12AU7, 12 AV7, selenium rectifier; xfmr-operated. 
Deep-etched satin aluminum panel, rugged grey wrinkle steel 
cabinet. 8" x 10" x Wa". 10 lbs. 



The specs are the proof. . 



4 NEW BEST BUYS 



icaivres: fully shielded; rm^gmd i«rmW»»l 
hm. * m 4 pmrU Muntlnf i shock -mounted 
Healing construction; »wjvH-acuon- 
ro I or -coding; easy P"t» accessibility* 
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COMPLETE 

with Preamplifier, Equalizer and Control Section 

New! 20-WATT Ultra-Linear Williamson- 
type HIGH FIDELITY AMPLIFIER #HF20 
KIT $49.95. Wired $79.95 

A low-cost, complete-facility amplifier of the highest quality 
that sets a new standard of performance at the price, kit or 
wired. Every detail, down to the etched, brushed solid brass 
control plate, is of the fine quality EICO is famous for. 

Rated power output: 20 watts (34 W peak). IM distortion (60 
ep»: 6 kc/4:l> at rated power: 1.3%. Mid-band harmonic 
distortion at rated power: 0.%%. Maximum harmonic distor- 
tion between 20 and 20,000 cps at 1 db under rated power: 
approx. 1%. Power response (20w) : ±0.5 db 20-20,000 cps; 
±1.5 db 10-40,000 CpS. Frequency response C4"): ±0.5 db 
13-35,000 cps; ±1.5 db 7-50,000 cps. 

5 feedback equalizations for LP's fc 78's including RIAA. 
Variable turnover feedback tone controls do not affect volume 

6 permit large boosts or cuts at either end of audio spectrum 
with mid-freqs. unaffected. Loudness control & separate level 
set . control on front panel. Low Z output to tape recorder. 
4 hi-level switched inputs: tuner, tv, tape, auxiliary (xtal/cer- 
amlc phono or 2nd tuner): 2 low-level inputs for proper 
loading with all leading magnetic, FM & quality xtal cart- 
ridges. Hum bal. control. Extremely fine output transformer 
has interleaved windings, tight coupling, careful balancing & 
grain -oriented steel. %W x 15" x 10". 24 lbs. 



These amazing EICO values are NOW IN STOCK 
at your nearest distributor. Examine them 
side-by-side with ANY competitor. You'll see 
for yourself why indeed EICO is your BEST BUY. 
Fill out coupon on reverse page. 



TURN PAGE FOR MORE EICO VALUES 



Withers Street, Brooklyn 11, New 



JANUARY, 1957 
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the specs are 
the test that tells 
who's best! 




Tells you how to SAVE 50% on 
your test equipment costs! 



1957 
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for COLOR & Monochrome 
TV servicing 

MW! dynamic 

CONDUCTANCE TUBE & 
TRANSISTOR TESTER #666 
KIT $69.95 WIRED $109.95 

Unexcelled testing thoroness k accu- 
racy. Checks transistor collector cur- 
rent & Beta using internal dc power 
supply. Tests all receiving lubes includ- 
ing subminiatures (& Color k Mono- 
chrome tv pic tubes with accessory 

adapter). Composite indication of mu- 
tual conductance, plaie conductance, & 

peak emission. Simultaneous sel. of any 
1 of 4 combinations of 3 plate, 3 screen, 
k 3 ranges of control grid voltage. Grid 
voltage variable over 3 ranges with 5% 

accurate pOt. New series-string voltages 

for 600, 450 & 300 ma types. 5 ranges 
meter sens, with I % precision shunts & 
5% accurate pot. 10 SIX-position lever 
Switches for free- point connection of 
every tube pin or cap. 10 pushbuttons 
for rapid insert of any tube element in 
leakage circuit & speedy sel. of'incli vid- 
ua! tube sections. Direct reading of 
Inter-element leakage in ohms. New 
gear-drhen rollchart. Steel case with 
cover & handle. Sensitive 200 uz meter. 




for COLOR & Monochrome 
TV servicing 

TV-FM SWEEP GENERATOR 

& MARKER #368 
KIT $69.95 WIRED $119.95 

The FINEST service instrument of this 
type ever offered in either kit or wired 
form at ANY price! Outstanding ease & 
accuracy in FM & TV (including Color) 
alignment. Entirely electronic sweep 
circuit with accurately biased Increduc- 
tor: superb linearity on both sides of 
selected center frcq. Newly-designed 
aGC circuit automatically adjusts osc. 
for max. output on each band with 
niin. amplitude variations. Sweep gen. 
range 3-216 mc in 5 OVERLAPPING 
FUND. BANDS. Sweep width continu- 
ously variable from 0-3 mc lowest 
max. deviation to 0-30 mc highest max. 
deviation. Variable marker gen. range 
from 2-75 mc in 3 FUND. BANDS 
plus a calibrated harmonic band (60- 
225 mc). Variable marker calibrated 
with int. xtal marker gen. 4.5 mc 
xtal included. Ext. marker provision. 
Double pi line filter. Edge-lit hair- 
lines eliminate parallax. 



Turn page for other f /CO ad 



38 




KIT $34.95 
Wired $49.9$ 

• tests 600 
mil series 
string type 

tubes 

• illuminated 
roll-chart 

Pix Tube Test Adapter $4.50 




VACUUM TUBE 
VOLTMETER #221 

KIT $25.95 
Wired $39.95 

DELUXE VTVM 
#214 (7Va" METER) 

KIT $34.95 
Wired $54.95 




#944 FLYBACK 
TRANSFORMER t 
YOKE TESTER 

KIT $23.95 
Wired $34.95 

• fast check all 
flybacks & yokes 
in or out of set. 

• spots even 1 
shorted turn! 




12V BATTERY ELIMINATOR 
CHARGER #1050 



e m # 



Newi GCIGER COUNTER #803 
KIT $19.95 ^ired $29.95 




(less 

batteries) 

Professional, all-electromc, sensitive 
rugged— at lowest cost! Indicates by 
neon lamp & headphone clicks. 




RF SIGNAL 
GENERATOR 
#320 
KIT $79.95 
Wired $29.95 
150 kc-34 mc, 
calibrated har- 
monics to 102 
mc. Pure or 
mod. RF, & 
Colpitis osc. 
400 cps sine 
outputs. 



Range 500 He-* 
228 mc on fund. 
Cont. sweep 
width control, 
0-30 mc. 

KIT $34.95 
Wired $49.95 



TV/FM SWEEP GENERATOR #360 
5MC-4.5MC CRYSTAL $3.95 ea. 




Sep. hl-gain RF 
& lo-gain audio 

Inputs. 
Special noise 
locator. Calibra- 
ted wattmeter. 

KIT $24.95 
Wired $39.95 



DELUXE MULTI-SIGNAL TRACER #147 





5" PUSH-PULL 
OSCILLOSCOPE 

#425 
KIT $44.95 
Wired $79.95 

7" PUSH-PULL 
OSCILLOSCOPE 
#470 
KIT $79.95 
Wired $129.50 



P 



NHW7 
REDI-TESTER 
#540 
KIT $12.95 
Wired $15.95 

Multi-range ac/dc 
voltmeter, amme- 
ter, ohmmeter, 
wattmeter, leak- 
age checker for 
home & auto re- 
pairs. 




1% accuracy on 
all 7 ranges. 
Range 75 kc— 
150 mc. 
Volt reg. 

KIT $39.9$ 
Mifti' Wired $59.95 

DELUXE RF SIGNAL GENERAT0R#315 




HI-FI PREAMPLIFIER HF-61 
KIT $24.95. Wired $37.95. With Power 
Supply: KIT $29.95. Wired S44.95 

Feedback circuitry thruout! Preamp- 
eoualizer. tone controls, scratch & 
rumble filters. K-follower output. 




20,000 Ohms/Volt 
MULTIMETER #565 

KIT $24.95 
Wired $29.95 



1000 Ohms/Volt 
MULTIMETER 
# 536 

KIT $12.90 
Wired $14.90 





Reads 0.5 ohms 
—500 megs, 10 
mmfd— 5000 mid 
power factor. 


f 


KIT 




$19.9$ 


• 


Wired 
$29.95 



R-C BRIDGE & R-C-L COMPARATOR 
#950B 









VTVM PROBES 


KIT 


Wired 




$4.95 


$6.95 


RF 


$3.75 


$4.95 


High Voltage Probe 


1 


$6.95 


High Voltage Probe 


2 


....$4.95 


SCOPE PROBES 








$3.75 


$5.75 




$2.75 


$3.95 




$3.75 


$5.75 
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TELEVISION OF THE FUTURE 

• • • Future Progress Will Eject Vast Changes in TV . . . 



WHILE television has been with us for a long time 
— the writer wrote the first technical article, 
"Television and the Telephot," in the December, 
1909, issue of Modern Electrics — it was 
also very crude in those early days. Television as we know it 
today did not become a practical reality until the years im- 
mediately following World War II. 

Up to very recently we had only monocolor television. 
Today we have full-color receivers and we can look forward 
to the immediate future when multicolor sets will become as 
common as the present black-and-white receivers. 

What of the more distant future? In what direction will 
television travel? From today's technical viewpoint we can 
forecast a number of developments which are certain to 
come. 

Yet it is necessary to understand that in technical fore- 
casting it is never safe to predict exactly how long it will 
take industry to catch up with the forecasts. There are too 
many imponderables, too many obstacles in research, in 
finances and in manufacturing. There is aways a long and 
weary road between prediction and reality. 

T h ret -dimensional TV has long been predicted by the 
writer and others. Much research has been done in this 
branch and many patents have been granted. It is a cer- 
tainty of the future. 

Picture-on-the-wall TV, first predicted by the writer in 
1954,* is also a certainty in the not-too-distant future. The 
heavy cumbersome TV sets of today are doomed to extinc- 
tion, chiefly because they take up too much room in the 
modern and future home. Most TV set manufacturers are 
working intensely on this problem now. 

Electronoptics is a new concept of which you may hear a 
great deal in the future. It will be linked intimately with 
a radical re-evaluation of all present-day TV. For over three 
decades now the writer has been speaking of scanless TV. 
The animal eye, as we have reiterated constantly, is still by 
far the best TV receiver. It is also the smallest, the most 
compact, the most efficient and the lightest. The eye does not 
scan — it requires no huge cathode-ray picture tube. It works 
by chemico-electronoptics. Now we know that the electro- 
magnetic spectrum has radio waves in one section, which 
then gradually merge into a high-frequency region where 
the electro-radio waves become light rays — the optical part 
of the spectrum. 

It is the writer's contention that the cumbersome instru- 
mentation now used in our TV sets will be replaced with 
much simpler electronoptical means in the future. Why? 
Let us see how TV sets work today: 

First we receive the waves (impulses) from the trans- 
mitter. We then amplify these impulses and convert them 
into modulated cathode rays. These rays then influence cer- 
tain chemicals (phosphors) on the TV tube's screen, giving 
us light impulses which we require to perceive the pictures. 

This roundabout system can be enormously simplified once 
we have mastered the intricacies of electronoptics. The 
cathode-ray tube will not prevail in the future. It is far too 
cumbersome and too complicated. Exactly how will electron- 



*See Radio-Electronics, January, 1954, issue, page 33. 
JANUARY, I 957 



optics solve the problem? There may be scores of methods. 
Let us hint at only one: 

Semiconductors of the future, combined with atomic lumi- 
nescence, look attractive. Remember, transistors are still in 
their earliest infancy — you can expect great and astonish- 
ing', as well as revolutionary, advances from them in TV. 

The Trlevision-phone, long predicted, already exists in 
laboratory models. It will be universal in the not too distant 
future. You may wish to call an important customer abroad, 
but you can't speak, let us say, Turkish, nor he English. The 
telephone company's language rectifier — now also in the 
laboratory stage— will translate both voices instantly by 
electronics. You may — after you read this — have some 
doubts as to the verisimilitude of your voice and if it will 
sound like you. Your doubts are justified. Your voice will 
not sound exactly like yours after electronic translation. Yo 
after a lapse of many years, it is certain that improvements 
will in due time make it possible to recognize voices of your 
friends even if rectified. 

Automatic ckanneler. One of the nuisance chores of tele- 
vision is switching channels, particularly if you are com- 
fortably seated 10 feet from your receiver. This deficiency 
has occupied many engineers and set designers in recent 
years. Good progress has been made in this direction. One 
firm brought out a flashlight device which, when trained on 
a photoelectric cell on the receiver, changes the channel. An- 
other device was a miniature radio transmitter which fits 
your hand. By pressing a button, you change the channel. 

Good as these devices are, they are still cumbersome in 
that you must keep pressing the button successively until 
you obtain the correct channel, 

A simpler system would be in the so-called "click-clack," 
such as is used by elevator starters. This lOtf device giv^s 
two distinct and sharp signals. In the TV receiver, we will 
have two special microphones which are tuned exactly to 
the two distinct sounds. If you press down on the gadget, the 
picture starts "rolling" slowly from one channel to the next 
one. If you see the desired channel, you release the pressure 
on the click-clack and it now gives the second sound, the 
"clack." This stops the "rolling" of the channels. The ad- 
vantage of the click-clack is its great simplicity and diminu- 
tive size — you can put six of them into your vestpocket, 

Pocki t and mini-TV sets are a distinct possibility for the 
immediate future. Even today such an overcoat pocket set 
could be built. People do want small, portable receivers as is 
best shown by the boom of our "small" portable TV sets. 
While these are still fairly large, measuring about 10 x 9 x 12 
inches and weighing 22 pounds, the trend is unmistakable. 
People do want desk and night table receivers that can also 
be put in your overnight bag when traveling. If th^ present 
vogue of real pocket radios is a sign, we may be sure that 
handy pocket TV sets of the future will be even more 
popular. 

Still smaller minitelevision receivers are certain to be 
built in the future — just as will such tiny ones as television 
wristwatches, forecast by the writer in 1945. While still im- 
practicable today, because of the necessary bulky cathode- 
ray tube, the problem is not insoluble in the future with 
improved electronic techniques. — H.G. 
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TELEVISION 



The Apple (left), 
a standard black- 
and-white and a 
shadow -mask color 
tube. 




By H. R. COLGATE* 



THE Philco Applet tube is a 21- 
inch single-gun rectangular color 
picture tube. The face on which 
the picture is viewed is coated with 
a repeating array of red, blue and 
green stripes arranged vertically. Each 
stripe is .010 inch wide and is sepa- 
rated from the next color by .010 inch 
so that in every inch across the face of 
the picture tube there are about 17 red 
stripes and an equal number of blue 
and green ones. The chemicals used in 
each of the stripes are selected so that 
when all three stripes are lighted at 
once, the resultant color is white. When 
each stripe is lighted separately, the 
resultant colors are red, blue or green. 
When red and blue are lighted to- 
gether, the color is magenta. Blue and 
green produce cyan and red plus green 
makes yellow. 

The magenta, yellow and cyan sec- 
ondaries could be produced by lighting 
up the appropriate primary colors 
either in rapid sequence or simultane- 
ously by making the spot hit the re- 
quired color stripes at the same time. 
Secondary colors are produced on the 
Philco tube by making the spot hit 
the required color stripes at the same 
time. Colors in between primaries and 
secondaries are made by carefully con- 
trolling the amount of each color that 
is illuminated. 

This type of color imetry requires 
that the circuits which are processing 
the incoming broadcast signal informa- 
tion always know exactly where the 
picture writing beam is as it scans 
across each color stripe. If beam posi- 
tion is known to a high degree of pre- 
cision, the beam can be modulated as 
it crosses a red stripe w 7 hen there is 
red in the broadcast picture. When 
there is yellow in the broadcast picture, 
the beam can be turned on as it crosses 
the red and green stripe. For white, 
the beam is left on while it crosses all 
three stripes. It is possible with this 
tube, then, to make any color that can 
be produced by mixing appropriate 

* Lansdale Tube Co., Lansdale, Pa. 
tThe term "Apple" does not refer to any charac- 
teristic of the tube — was simply the secret code 
name of the Philco color tube development 
project. 
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amounts of red, blue and green light. 
Each color that can be produced may 
be reproduced 17 times per linear inch 
or 550 times per square inch. 

The Apple tube provides the color 
processing circuitry with exact beam- 
position information by producing a 
marker signal every time a green 
stripe is crossed. Thus the circuits 
know when the beam is crossing green 
and that shortly thereafter it will 
cross the blue, then red. Obviously some 
time is required to receive the marker 
signal from the tube and some time is 
required to process the broadcast sig- 
nal, so the marker signal is fed into 
circuits that predict where the beam 
will be a short time later and then 
makes use of this information to mod- 
ulate the beam correctly. 

Fig. 1 is a cutaway of the picture 
tube, as viewed from above. The red, 
blue and green phosphor stripes are 
printed directly on the glass faceplate. 
The phosphor stripes are backed with 
an aluminum coating. On the gun side 
of the aluminum coating and behind 
each green stripe is the marker, or 
index stripe, This marker stripe is 
made of a material that produces a 
signal every time it is crossed by an 
electron beam. 

The marker stripe produces a signal 
only if it is being scanned. Since pic- 
ture content is sometimes black or 
minus green, the beam that is produc- 



MAGNESiUM OXIDE MARKER STRIPE 

-CHROME OXIDE STRIPE 

SECONDARY ELECTRONS 



CONDUCTIVE COATING 

GUN 




ANODE BUTTON 130KV) 



^ SCREEN BUTTON (27KV) 



INDEX PICKUP COATING 



Fig. 1 — Cross-section of the Apple tube, 
as viewed from above. 



ing the color picture cannot be de- 
pended on to produce a continuous 
signal from the marker stripe. A sec- 
ond beam produces marker signal only. 

One beam, then, is used for "writing" 
the color picture and the second only 
for obtaining the beam-position infor- 
mation. The marker beam is so aligned 
that it always strikes the same color 
stripe as the picture writing beam. 

PI10T(MARKER)BEAM 
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WRITING BEAM 
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INDEX SlG 
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Fig. 2 — Kow the marker signal is pro- 
duced and processed. 

It is modulated at a frequency — the 
"pilot carrier frequency" — which is 
above the video and color frequency 
range so that frequency-separation 
techniques can be used to separate 
marker-beam information from picture- 
beam signal. 

The marker beam is always on and 
operates at a very low current level. 
It is also advantageous to operate the 
marker beam so that it produces a 
signal that is easy to distinguish from 
the miscellaneous signal produced by 
the picture writing beam as it hits the 
marker stripe during the course of 
picture writing. 

The marker-signal production and 
processing are shown in the block dia- 
gram of Fig. 2. The marker signal 
from the screen of the picture tube 
must be amplified, combined with in- 
structions from the transmitter and 
restored to picture writing frequency; 
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that is, the frequency at which the 
beams cross phosphor stripes, are am- 
plified and fed to the electron-gun writ- 
ing beam grid to produce color. An 
oscillator at 41.7 mc drives the marker- 
beam grid. This, plus the 6.4-mc scan- 
ning frequency (the rate at which both 
beams cross the marker stripes), pro- 
duces a signal from the marker stripe 
whose frequency at 48.1 mc is easy to 
separate cleanly from writing signal. 
The output at 48.1 mc is amplified and 
then goes to a mixer. In the mixer it 
it heterodyned with the pilot oscillator 
output, producing the necessary 6.4-mc 
signal for the writing grid. 

To change color, it is necessary only 
to change the time relationship between 
receipt of marker information and time 
that the writing grid is pulsed on. 
This time relationship between receipt 
of marker information and writing grid 
conduction is known as phase; thus, 
to produce blue the phase shift required 
would be 120° (since the marker stripe 
is behind green) and for red 240°. 

To make the system of Fig. 2 show 
complete color pictures instead of a 
solid field of color, it is necessary to 
vary dynamically the phase and am- 
plitude of the pilot oscillator signal en- 
tering the mixer. 

To make use of the system chosen 
in Fig. 2, the 3.58-mc color signal 
must be converted to a 6.4-mc writing 
signal. Fig. 3 shows how this is done. 
The 3.58-mc color signal and a 3.58-mc 
reference signal are fed into mixers, 
each of which is hooked to the output 
of a 38.1-me oscillator. The 41.7-mc 
signal from the mixer containing color 
information at 3.58 mc and the 38.1-mc 
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Fig. 3 — Heterodyning to convert 
from 3.58 to 6.4 mc. 
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Fig. 4 — Apple tube's 
"double-barreled" gun. 



An experimental 
color receiver using 
the Apple tube. 
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pilot carrier are filtered and mixed with 
a 48.1-mc output from the index signal 
amplifier. The resultant 6.4-mc signal 
is used to drive the writing beam of 
the picture tube. The output of the 
mixer that has been fed 3.58-mc ref- 



erence and 38.1 pilot carrier is used for 
marker beam at 41.7 mc. 

The tube's construction 

The picture tube, then, must meet 
several specific requirements. There 



must be a phosphor structure that, 
when selectively illuminated, will repro- 
duce the color picture the camera sees. 
There must be a marker structure that 
produces a signal that will allow the 
circuitry to know exactly where the 
beam is at any instant. There must be 
an electron gun that has a picture 
writing beam and a marker beam. 

Fig. 1 shows that there are three 
major components in each picture tube. 
There is the gun that produces the 
marker and picture writing beams, 
the screen structure composed of the 
aluminum-backed phosphor stripes and 
the graphite-coated glass that is the 
collector of the secondary electron 
signal. 

The screen structure is operated at 
27 kv. The anode or collector operates 
at 30 kv and is electrically separated 
from the screen by a stripe of chrome 
oxide. The 3-kv difference between the 
screen and the anode makes it possible 
to collect the secondary electron signal 
from the marker stripe and thus obtain 
beam-position information once that 
signal has been processed. 
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The electron gun that produces the 
picture writing and marker beam has 
only one more element than a conven- 
tional black-and-white picture-tube elec- 
tron gun; it has two control grids 
instead of one. However, the require- 
ments that this electron gun must meet 
are quite different from a black-and- 
white gun, hence the quite different 
design shown in Fig. 4. 

Spot size must be small, there must 
be no cross-talk between the beams and 
the beams must track; that is, always 
have a known relationship to each 
other since one beam is used to tell 
where the other is. 

The tracking requirement is met by 
designing the gun so that the two beams 
originate very close together and then 
cross each other at the center of 
deflection. Center-to-ccnter separation 
of the two beams at the control grid 
plane is .029 inch, and they are made 
to cross each other at the center of 
deflection by the action of the field lens 
produced by the convergence electrode. 
This lens bends the beams toward each 
other slightly. 

Small spot size at high beam currents 
is obtained with small countersunk 
grid apertures, close grid-to-cathode 
spacing and careful assembly of parts 
so as to not introduce any electrostatic 
lenses into the system. At typical oper- 
ating voltages, the cutoff of the marker 
beam is 50 volts. 

Cross-talk between beams is pre- 
vented by a beam-shield-convergence 
electrode that provides a simple shield 
between the two beams in the region 
just above the grid apertures and effec- 
tively reduces the cross-talk between 
the beams to a level low enough not to 
be a limitation on the system. 

Fig. 5 shows a complete receiver. 
The circuits outside the dotted lines 
are similar to conventional color re- 
ceiver practice. The horizontal-sweep- 



high-voltage section is very similar to 
monochrome practice. A pair of 6CD6 
tubes have been used for the drive and 
a special high-perveance diode, the 
L1379, is the damper. The 30-kv supply 
is obtained by a voltage doubler of 
lBS's. Width control, for the close but 
long-time-constant control of the aver- 
age color writing rate, is obtained by 
controlling the average bias on the 
drive tube grids with the output of a 
writing frequency discriminator. Sweep 
width modulation is required at the 
vertical scanning rate to match the 
raster pincushion to the color-line pin- 
cushion. This is provided by a small 
amount of drive-tube bias variation 
with vertical parabola and sawtooth 
components derived from the vertical 
output stage. To aid in maintaining 
horizontal sweep linearity (it changes 
with line voltage) and to maintain a 
nearly constant picture height, the 
plate supply voltage for the horizontal 
and vertical oscillators is derived from 
the regulated energy in the horizontal 
system. The 6X4 shown provides a 
400-volt supply for this purpose. An 
antiringing damper, the LI 373, is used 
to suppress transients of the output 
transformer. Vertical dynamic focus 
only is used in this receiver and for 
this vertical frequency parabola is 
applied to a focus control tube. Reg- 
ulated high voltage for maintaining 
optimum focus, horizontal s\v<ep oper- 
ation and index is provided by the 
L1359 and L1360 all-glass gas regu- 
lators. The requirements for stability 
of width, linearity and high-voltage 
regulation can be met by these circuits. 

The mixer unit consists of two tubes 
whose triode sections do nearly all the 
color signal processing required by the 
receiver. The functions of this section 
are to generate an unmodulated pilot 
frequency carrier and to transfer the 
chrominance modulation to a second 



pilot frequency carrier. To supply the 
unmodulated pilot carrier signal, a 
pentode is used as a 38.1-mc oscillator. 
Oscillator output is mixed with 3.58 
reference signal and the sum frequency 
of 41,7 mc is selected, amplified and 
applied to the C-R tube pilot signal 
grid where about 40 volts peak to peak 
are required. The pilot carrier bias 
control previously mentioned is a dc 
bias control on this C-R tube control 
grid. Pilot oscillator output is also 
mixed with the receiver chrominance 
signal and again the sum derived to 
form the chrominance modulated signal 
of 41.7 mc. 

The functions of the video amplifier 
are normal. The luminance signal from 
the detector is amplified and applied 
to the C-R tube writing grid. The 
chrominance signal from the sideband 
unit is amplified by the last two stages 
of the video amplifier and with the 
luminance makes a composite video 
signal for the C-R tube writing grid. 
About 150 volts of peak-to-peak signal, 
including the sync pulse, achieve 40- 
foot-lambert highlight-brightness pic-* 
tures. 

A band of silver paint near the tube 
face is used to make a capacitive couple 
tuned to resonance at index sideband 
frequency for index signal takeoff. 

The pilot carrier signal is coupled 
from the chassis by coaxial lead. Writ- 
ing frequency signals are carried by 
open wire leads. END 
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Fig. 5 — Functional diagram of the Apple receiver, with special detail on color circuits. 
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Techniques for 
removing color from 
monochrome pictures 



and WHITE 

adjustments 



By MATTHEW MANDL* 

MANY technicians, when first 
servicing color television re- 
, ceivers, are surprised to find 
that getting a good black- 
and-white picture from a color TV re- 
ceiver is not a simple matter. Yet most 
customers will complain more when 
black-and-white reception is color-con- 
taminated than if color reception is not 
exactly up to par. The reason is that 
nearly true colors will appear good to 
the viewer (particularly during the 
first few weeks of set ownership) but a 
black-and-white picture tinged with 
color is sure to raise some vigorous 
protests. 

In a three-gun color tube each beam 
must strike its respective color phosphor 
during the scanning process to produce 
the proper colors in a color program. 
During black-and-white reception the 
three beams must still be utilized since 
the operation of only a single beam 
would mean that a screen would be 
either red, blue or green, depending on 
which beam is in operation and which 
two are cut off. Thus the three beams 
must have proper amplitudes so the 
redj blue and green blend together to 
produce a white image. 

Corresponding proportional decreases 
in the intensity of the three beams 
should not affect the monochrome pur- 
ity, but should only modify its inten- 
sity, A gradual decrease in brilliancy 
gives the appearance of a progressively 
darker scene until finally the complete 
absence of white at any portion of the 
screen gives the illusion of black. Re- 
member that any black object appear- 
ing on a television screen appears black 
only because of the lack of illumination. 
This is the reason black disappears 
when a light source illuminates the 
screen or when the receiver is operated 
in a well-lighted room. 

If, during the scanning process, any 
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Fig. 1 — The high-voltage system in the 
Westinghouse 2292-1 color TV chassis. 



Photos Courtesy RCA Service Co. 




PURITY MAGNET ASSEMBLY 




Side view of neck assembly on a typical three-gun color TV picture tube. 
The tube is not in operating position — blue beam magnet is normally on top. 



beam does not remain in register with 
its particular color dots, a portion of 
the screen will appear in color during 
black-and-white transmission. If, for 
instance, the beam which strikes the 
blue phosphor dots is off registry at the 
lower right-hand corner of the screen, 
this portion of the screen will no longer 
have the proper proportions of red, 
blue and green for the production of 
white since part of the blue is missing. 
In consequence, any object in this sec- 
tion of the scene which should be white, 
or some degree of a lower white value 
such as light or dark gray, will appear 
in color. 

Even after the receiver has been ad- 



justed to produce a satisfactory black- 
and-white picture, the results will be 
disturbed if the viewer adjusts the con- 
trast, brightness or fine tuning controls 
too far beyond the settings which were 
established when the receiver was in- 
itially set up. Hence, the technician 
should spend a little time with the cus- 
tomer and brief him regarding the ef- 
fects of improper adjustment. The cus- 
tomer should also be warned not to 
tamper with any rear-panel controls or 
any of the various color and gain con- 
trols which may be accessible from the 
front of the receiver. If it appears that 
such controls require adjustment, the 
technician should be called. Maladjust- 
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ments of such controls by the viewer 
may necessitate a complete readjust- 
ment and realignment by the techni- 
cian. 

During the initial receiver setup 
when the set is first installed, extensive 
high-voltage, purity and convergence 
adjustments may be necessary. After 
the set has been in service for some 
time, however, only minor adjustments 
of these controls may be necessary to 
reset and re-establish proper color and 
monochrome reception. Such resetting 
may be necessary because of tube aging 
or slight changes in component part 
values, even though no major fault 
which would require tube or parts re- 
placements has developed in the re- 
ceiver. The sequence of the initial setup 
procedures should still be followed 
when subsequent readjustments are 
necessary even though they involve 
only the checking of such adjustments 
rather than going through step by step 
processes. The general sequence is 
given herein as a reference check. 

High-voltage adjustment 

A 21-inch three-gun color TV tube re- 
quires from about 19,000 to 25,000 volts 
on the second anode to obtain adequate 
beam velocity. The purity and conver- 
gence adjustments depend on this 
second-anode voltage, and any change 
in it affects purity and convergence. A 
decline in the emission of the high- 
voltage rectifier or a change in the 
characteristics of the regulator tube 
alters the voltage from the value orig- 
inally established during initial adjust- 
ments. Thus, proper color as well as 
black-and-white reception will be 
affected. 
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If the technician finds that the high 
voltage is below normal in a receiver 
which lias been in use for some time, 
the high-voltage control must be ad- 
justed to bring the voltage back to nor- 
mal. The focus control may have to be 
readjusted slightly and a check should 
also be made of the static convergence. 
Re-establishing the high voltage at the 
level which prevailed during the initial 
setup should again restore proper color 
and monochrome reception. 

If the high-voltage adjusting poten- 
tiometer (Fig. 1) is unable to bring the 
voltage up to the proper level, try new 
tubes. Not only should a new high-volt- 
age regulator, high-voltage rectifier 
and damper tube be substituted, but 
horizontal output and horizontal sweep 
oscillator tubes may have to be re- 
placed. Since the high voltage developed 
depends on the amplitude of the flyback 
pulse, defective tubes in the horizontal 
sweep output section as well as in the 
oscillator section can cause a decline in 
high voltage. 

Convergence 

The static convergence control can be 
adjusted while viewing the screen. Mis- 
convergence will be noticed in the edges 
of objects by the double or triple image 
which appears. The displaced images 
appear in color even though a black- 
and-white picture is being received. 
This gives a rough check of whether 
the convergence control is severely mis- 
adjusted. If it appears that the conver- 
gence should be reset, it is necessary 
that a dot pattern generator be brought 
into the home so that the dynamic con- 
vergence at the sides of the screen can 
be checked with the dot pattern on the 



screen. Failure to obtain good conver- 
gence of the entire screen area necessi- 
tates a cluck of the color purity. 

Convergence adjustments influence 
the three beams so that they have a 
proper crossover through the small 
holes of the aperture mask. Purity ad- 
justments affect the alignment of each 
beam so that the beam travels in a 
path substantially parallel to the tube- 
neck axis. If the beam is not angled 
properly, it will be impossible to con- 
verge it correctly at the aperture mask, 
and both black-and-white and color re- 
ception will be impaired. Even though 
the beam is aligned properly (correct 
purity) proper colors cannot be ob- 
tained so long as the static conver- 
gence (center of screen) and dynamic 
convergence (as beam travels across 
the tube face) are not correct. 

Purity 

During the initial setup of the color 
television receiver the purity adjust- 
ment procedures usually involve a more 
complex sequence of steps than would 
be necessary when the purity is read- 
justed subsequently. Initially, all the 
magnets of the field-neutralizing assem- 
bly are set so they are at a maximum 
distance from the picture tube. (See 
Fig. 2.) The contrast control is turned 
down, the brightness control turned up. 
The red screen control is then advanced 
fully; the green and blue screen con- 
trols are turned down. 

The rings of the purity mag*net are 
then rotated (Fig. 3) or the entire as- 
sembly is rotated until a pure red 
raster is obtained. In some service notes 
it is recommended that the yoke be 
moved back from the picture tube. This 
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sometimes facilitates purity adjust- 
ments because the smaller raster thus 
obtained permits better inspection of 
the sides of the scan. 

A continuation of the purity adjust- 
ment check would be to turn the red 
and blue screen controls down and the 
green screen control up, to check for 
green purity. The process is then re- 
peated for blue. In most instances if the 
red purity adjustment is satisfactory, 




Fig. 2 — A typical arrangement of the 
field neutralizing assembly. 

the green and blue give little trouble. 
If they do, convergence will have to be 
rec necked, as well as the value of the 
high voltage. 

If all efforts fail to produce uniform 
single-color fields for the three primary 
colors, a compromise adjustment may 
be necessary. When service notes men- 
tion a compromise adjustment, how- 
ever, it should only mean that a very 
small amount of color contamination is 
present. If, for instance, a blue field is 
seriously contaminated over more than 
approximately one-eighth the screen 
area, convergence and high voltage 
should be checked to ascertain why 
good purity cannot be obtained. Lack of 
proper purity adjustments will invar- 
iably result in some portions of the 
screen being colored during reception 
of a black-and-white signal. (In many 
early color TV receivers it may not be 
possible to obtain perfect purity and 
convergence, however.) 

When rechecking purity after the re- 
ceiver has been in operation for some 
time, the yoke need not be moved nor 
should it be necessary to reset the mag- 
nets of the field-neutralizing assembly. 
A simple check should consist merely 
of turning down the blue and green 
screen controls and advancing the red 
screen control. The contrast can be 
turned down and the brilliancy up for 
a quick check of red purity. It is even 
better to disable each of the other guns 
temporarily by shorting each grid to 
ground through a 100,000-ohm resistor. 
If slight contamination occurs, the 
rings of the purifying magnet or the 
entire assembly can be readjusted 
slightly to make the correction. 

Once proper red purity has been ob- 
tained the green and blue screen con- 
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trols are turned up until a bright white 
screen is obtained. If the field-neutral- 
izing magnets are not properly ad- 
justed, some color may be visible 
around the edges of the screen. In such 
a case the individual magnets near the 
area where color appears must be ad- 
j usted until the entire screen is uni- 
formly white. 

If any trouble is experienced with 
color purity or the lack of a clear white 
picture, the technician should ascertain 
from the customer whether the receiver 
has been moved from the position it was 
in when the initial adjustments were 
made. Purity adjustments can be upset 
if the receiver is moved to another lo- 
cation in the room because stray mag- 
netic fields influence it differently when 
in another part of the room. Even the 
magnetic field of the Earth has consid- 
erable effect on purity. If the receiver 

FRONT MAGNET RING 




Fig. 3 — Purity magnet — rings can be 
rotated individually. 

has been relocated, purity readjustment 
is definitely in order. 

White adjustment 

Continue the procedure for obtaining 
a good black-and-white picture by ad- 
justing the blue and green background 
controls, as well as the brightness con- 
trol, around the approximate center of 
their ranges. The contrast control 
should be turned down and the three 
screen controls readjusted slightly to 
produce a low-intensity gray screen. 
According to the RCA service notes, 
the correct setting for their model 21- 
CT-661U series receivers is for an 
8,200 c Kelvin bluish-white screen (about 
the same as modern TV picture-tube 
phospors. ) 

With a black-and-white picture tuned 
in, advance the contrast control while 
observing the picture. When this is 
done, one or more colors appear on the 
screen. These should be reduced by re- 
adjusting the screen and background 
controls. Once a pure low-light screen 
has been obtained without color con- 
tamination, make a recheck for the type 
of picture obtained with a slight in- 
crease in the brightness control. It is 
preferable to get a pure picture which 
is not contaminated over a good range 
of that control. 

Once the receiver has been adjusted 
so that a good black-and-white picture 
is obtained, the technician can check to 



see how well is is maintained with 
changes of the contrast and brilliancy 
controls. The extreme ranges of both 
the contrast and brilliancy controls 
which still maintain a good black-and- 
white picture can then be demonstrated 
to the customer. If this is not done, a 
misadjustment of the contrast or bril- 
liancy control by the customer will re- 
sult in contaminating the black-and- 
white picture. The customer may then 
attempt to correct the trouble by turn- 
ing some of the screen and background 
controls. Soon he will have the set so 
far out of proper adjustment that it 
will be virtually impossible to obtain 
any black-and-white picture not se- 
riously contaminated by color. 

Bar generator 

For readjustments in the customer's 
home it should not be necessary to take 
along a color bar generator. The color 
bar generator is useful for trouble- 
shooting serious defects in the demod- 
ulator or in the matrix circuits but, 
for slight readjustments of the receiver 
to obtain a pure black-and-white pic- 
ture, it can be dispensed with the re- 
liance placed on the foregoing proce- 
dures. 

Too often the results obtained with 
the color bar generator for proper color 
depend on the interpretation of the par- 
ticular technician using the instrument. 
A color such as magenta or cyan is dif- 
ficult to interpret correctly with respect 
to proper saturation, hue and intensity, 
within the narrow ranges necessary. 
The sequence of colors obtained is 
useful for troubleshooting, particularly 
when one demodulator is not function- 
ing properly, when defects occur in the 
matrix or the phasing is incorrect in 
the 3.58-mc oscillator. 

Invariably, however, an attempt to 
use the color bar generator for proper 
color intensities leaves much to be de- 
sired when a black-and-white picture is 
turned on after the instrument is dis- 
connected. 

If the circuits are not defective, 
adjustments of purity, convergence and 
high- and low-level gray backgrounds 
will provide the proper color levels 
where both a good color picture as well 
as a black-and-white picture is ob- 
tained. 

If receiver faults cannot be cor- 
rected by adjusting of the field-neu- 
tralizing magnets, the purity assembly 
and the convergence controls, a color 
bar generator can be used to localize 
the particular stages at fault. In such 
cases, however, it is preferable to take 
the receiver to the shop since correct- 
ing the trouble will usually require 
chassis removal. 

When a set has been repaired at the 
shop the technician has to make slight 
readjustments of purity and of the 
field neutralizing magnets when the 
receiver is returned to the customer. 
Stray magnetic fields around the work- 
bench at the shop may be considerably 
different than those in the customer's 
home. end 
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TV shop on wheels 

Mobile chassis cuid test equipment 
make for rapid and effortless 
servicing 

Bv H. A. HIGHSTOXE 



Doing things the hard way is ask- 
| ing for bankruptcy in any busi- 
' ness. The one-man TV shop is 
particularly sensitive here. When 
one man must be manager, technician, 
buyer, salesman and deliveryman, he 
has to perform each of his jobs with 
maximum efficiency. This means in the 
least possible time and with the least 
amount of energy. The only way to do 
that is to spare neither expense nor 
thought in making everything easy. 

One particular item, which probably 
19 out of 20 shops do the hard way, is 
picking up a TV set for shop repair 
and later returning it to the customer. 
Actually, a one-man operator in my 
vicinity frequently backs out of pickup 
and delivery jobs because the hard and 
potentially dangerous method of Fig. 1 
is the only way he knows. Oddly enough, 
the largest shop in my area handles 
these jobs the same grunting way — 
sending' two men on such errands. 

Investing only $55 in a standard 
furniture dolly (Fig. 2) could put both 
the aforementioned shops out of the 
hors- -and-buggy category to their con- 
siderable advantage. In just 60 seconds 
flat a TV set — either table or console 
(Fig. 3) — can be attached to the dolly 
as securely as though bolted on. Pad- 
ding on the topside of thn dolly makes 
protecting blankets unnecessary and 
crawler belts on its underside let it 
slide down stairways without the slight- 
est bumping. Even a high-school boy 
of average strength can single-handed 
take a set down flights of steps and 
load it in a delivery truck. When load- 
ing aboard the truck (Fig. 4), the 
deliveryman never lifts more than half 
the weight of the TV sei. One minute 
after the set has been readied for load- 
ing, as in Fig. 4, the truck can be 
scooting for the shop, no roping or 
stays required. 

A secondary but important factor is 
the customer confidence inspired by the 
dolly. Needless to say, there is a vast 
difference between a man groaning and 
grunting a TV set into a truck the hard 
way and another man whipping it out of 
the house in one-third the time, quickly, 
efficiently and without strain. 

Fig. 5 shows another time-saving 
gadget, of which I use half a dozen. 
It minimizes equally the chances of 
dropped chassis and hernias. These 
dollies are constructed of ^-inch ply- 



wood, 2 feet on a side with a 2 x 4 
framework holding the bottom together. 
Four casters on the bottom make them 
mobile. 

I specialize in bring-your-TV-to-me- 
I-repair-it-while-you-wait service and 
the dolly was originally contrived to be 
rolled out on the sidewalk and receive 
the TV set directly from the customer's 
car. Very shortly however, the useful- 
ness of the dollies in expediting shop- 
work became apparent. To cite one 
good example, consider a case when 
your TV repairman has several inter- 
mittents in his shop. Ordinarily, these 
would be lined up side by side, fired up 
and let to run until trouble developed. 
When it does develop, likely enough it 
is in a chassis wedged in between two 
others, requiring a lot of sweating, 
lifting and rearranging to get test gear 
into play. 

However, when such sets are each on 
its individual dolly, the story is dif- 
ferent. Let one little pet start turning 
handsprings and it can be rolled over 
to a workbench or test instrument cen- 
ter in mere seconds. Moreover, if an- 
other chassis chances to be in the way 
at the test center, it can likewise be 
rolled elsewhere in seconds. A group 
of these dollies enables the technician 
to shuffle TV sets around his shop 
every bit as easily as though they were 
table radios; the number of lost hours 
salvaged reaches an impressive figure. 

With so much gear already on wheels, 
the idea of making test gear also mobile 
was a natural development. A scope, 
vtvm, etc. mounted over a bench may 
be impressive to certain customers but 
such a rigid layout is definitely un- 
handy wh< n, for instance, one is operat- 
ing on a big console with a cabinet- 
mounted pix tube. Another dolly, for 
test gear alone, is the answer to that 
one. If a chassis is half-disemboweled 
at my work center and not easily mov- 
able even on a dolly, I can still run all 
my test gear to the other end of the 
shop for a quick look at another chassis. 
Also worthy of mention — the various 
instruments are all firmly attached to 
the dolly, ending once and for all that 
spine-chilling kerash when a vtvm — or 
worse — is dragged off a bench. 

As a final step in making mine a 
shop on wheels, one of my dollies is 
reserved exclusively for tools. Hand 
tools of all sorts are always thrown 




Fig. 1 — The hard way to do things. 

back onto the tool dolly (a low rim 
keeps them from falling off) instead 
of onto a bench. This ends the familiar 
messy scene of a chassis surrounded 
by a clutter of small tools intertwined 
with test leads and mixed up with odd 
parts. It also ends the business of 
hunting for mislaid tools — no tool not in 
immediate use is allowed to remain any- 
where except on the tool dolly. 

The 4 x 8-foot sign in Fig. 6 is my 
reaction to the so-called peril of drug- 
store automatic tube testers. Trying 
to cook up ways and means of thwarting 
this sort of competition seemed to have 
only one good answer — "If you can't 
beat 'em, join 'em!" This checker isn't 
used for my own work, naturally, but it 
supplies a satisfactory and rapid means 
of checking a bagful of tubes brought 
in by customers. By briefly doubling 
the heater voltage for each tube one 
can with little practice run through a 
bag of tubes at least four times as fast 
as he could with a conventional tester. 
And in what other department of a one- 
man shop, it must be asked, can you 
make more than you do selling $10 
worth of replacement tubes in 5 or 10 
minutes? Interestingly, not 1 customer 
in 20 attempts to do his own testing. 

"I know it's nothing but a little 
tube." "This bill for $15 labor looks 
pretty high to me." "I don't have any 
picture, which tube do I buy?" All but 
the most phlegmatic among TV repair- 
men immediately run their blood pres- 
sure up 30 or 40 points each time they 
run into such familiar remarks and 
queries. I have found that a prize argu- 
ment-stopper and educational device is 
a junk chassis stood on end. It should 
be prominently in the forefront in 
every TV repair shop. I keep mine 
where I can refer to it easily in discus- 
sions with customers. It is a dandy 
object lesson in making them realize 
there's more to a TV set than tubes — 
that maybe a bill showing $15 labor 
and $2 worth of parts isn't too expen- 
sive, after all. Tim^ and again cus- 
tomers have gawked briefly at the 
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Fig. 4 — Ready to load. Lift dolly to horizontal 
position and slide forward. Close door. Drive off. 



Fig. 2 — TV chassis is attached to dolly 
by webbed strap looped over picture 
tube. 

jumble of wires and parts, then re- 
marked: "You can have it, if that's 
the way you want to make a living!" 
It's a cheap way of making customers 
happier and saving much time other- 
wise lost in argument and explanation. 

One of the prize time wasters in any 
one-man shop is the onerous task of 
keeping books, as mandatory in these 
days as meeting the rent. The ordinary 
method is always costly in time and 
usually in money inasmuch as the too- 
busy proprietor inevitably forgets to 
enter a lot of expenses legally charge- 
able in his income tax statement; or 
because he doesn't know they're even 
allowable. 

Available today are several tax-and- 
business record systems which are 
simple, automatic and foolproof, not 
the slightest knowledge of bookkeeping 
being required. Mine comes in the shape 
of a heavy binder filled with printed 
forms covering a period of 2 calendar 
years. Cost: $90. 

About 5 minutes' work daily keeps 
every item completely up-to-date and 
in every respect. How much have I 
collected in sales taxes to date? I can 
tell you in 30 seconds, any time you 
wish to know. Am I getting ahead or 
going back? Give me time to take 
inventory at the end of any month and 
I can tell you in a couple of minutes 
just how I'm doing. And I, incidentally, 
not only hate bookkeeping but find 
ordinary systems much beyond my 
understanding. 

In my tax-and-business record sys- 
tem are numerous places for entering 
charges which reduce my income tax 
considerably. Some of these I never 
knew existed; even if I had, how to be 
sure they were legal deductions? Final- 
ly, and here is a real added attraction, 
at the end of the business year I spend 
15 minutes copying figures from my 
constantly running totals of income, 
expenditure and depreciation on a 
printed form. My agent figures my tax 
and returns me completely filled-out 
forms for both income tax and social 
security, requiring nothing but my 
signature to complete them, end 



Fig. 3 — Delivery man can 
negotiate stairways with 
out the slightest bumping. 



Fig. 5 — An easy 
and safe way to 
shift chassis from 
one part of the 
shop to another. 




Fig. 6 — If you 
can't beat 'em, 
join 'em! 
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DURING slack seasons or when- 
ever there is a lull in TV serv- 
ice, the wide-awake shop can 
stimulate business by "selling" 
its customers receiver improvements. 
This is particularly worth while when 
the service call involves only a tube re- 
placement or other minor repair. The 
customer can often be convinced that 
by paying a little more he can get an 
improved receiver in terms of picture 
or audio reproduction. The only diffi- 
culty is that it takes a little selling, 
either by the technician making the 
call, or over the phone by the shop 
owner when .the set has been brought 
in. 

A variety of services can be sug- 
gested to a customer. When one or more 
of these have been sold, a notation of 
what has been done should be included 
on the service card index file for the 
customer. Thus, when a service call is 
again made to the customer, other im- 
provements can be recommended. 

Circuit improvements 

The performance of any television 
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receiver a year or more old can gen- 
erally be improved by replacing some 
tubes. Even though most of the tubes 
may check fairly good in a tube 
checker, the cumulative effect in emis- 
sion decline of a number of tubes takes 
its toll in picture quality. 

Customers usually balk at wholesale 
tube replacement. But if only a half 
dozen or less are involved they can 
usually be sold on the idea, provided 
they are convinced it will improve qual- 
ity and perhaps avert a serious break- 
down in the near future. For a general 
improvement it is a good idea to replace 
the tubes in the tuner and horizontal 
output amplifier, plus the low-voltage 
rectifier. 

The tuner tubes restore sensitivity, 
while the horizontal output tube will 
improve brightness and picture width. 
New low-voltage rectifiers (vacuum 
tube or selenium) help restore picture 
size if inadequate. By restoring the 
rated voltage output of tht power sup- 
ply, they also "tone up" all the other 
circuits. Since defective horizontal out- 
put tubes and low-voltage rectifiers 



can damage other circuit components 
(in the absence of a fuse or failure of 
a fuse to blow) such tube replacement 
also reduces callbacks and saves the 
customer service-call charges. 

If the customer can also be sold a 
new vertical output tube, damper and 
high-voltage rectifier, so much the bet- 
ter. The remainder of the tubes in the 
receiver need not be replaced unless 
definitely found weak or defective. 

Focus, linearity and proper picture 
positioning adjustments should be made 
as a matter of routine during a service 
call. If picture quality can't be im- 
proved with the focus control, however, 
an overhaul job should be recommended 
on the tuner, the video if stages, the 
video detector and the vidfo amplifier. 
This would include a complete check of 
tubes and parts (including the peaking 
coils in the video amplifier) to find out 
what is causing the poor definition. 
Since such a complete checkup may also 
involve tuner tracking and video if 
alignment, the customer should be 
given an estimate of the approximate 
price before the work is started. 

The final touch in tuner tracking 
should consist of adjusting the oscil- 
lator slugs. This should be done so that 
each station will be tuned in properly 
when the station selector is turned, 
without having to bother with the fine 
tuning control. While this procedure 
adds a little more time to the service 
work, the results impress the customers 
to a considerable degree. 

A word of caution to newcomers in 
the service field : Don't attempt tuner 
tracking and video if alignment without 
a good marker and sweep generator 
and an oscilloscope. Inaccurate or poor 
equipment may make picture quality 
worse instead of better. Always refer 
to the service notes for the particular 
receiver and follow the step-by-step 
procedures carefully. 

Manufacturers' service notes are also 
an excellent source of information for 
selling service to customers. Most serv- 
ice notes and supplements contain 
numerous suggestions for improving cir- 
cuit performance. Virtually all receiv- 
ers exhibit some weaknesses which 
show up only after they have been in 
the field for some time. As these are 
checked by the manufacturer, circuit 
corrections are detailed in new service 
notes or in supplements to the original 
notes. When business is slack, a little 
time can be taken to investigate service 
notes and supplements so that the im- 
provements recommended by the manu- 



Fig. 1 (left)— Schema- 
tic of the third if stage 
in the Westinghouse V- 
2192-1 chassis. 



Fig. 2 (right) — Changes 
made to improve con- 
trast range in Westing- 
house chassis. 
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facturer can be suggested to customers 
when their sets are serviced for some 
other trouble. 

To illustrate, consider some of the 
production changes recommended for 
the old Westinghouse television receiv- 
ers chassis Nos. V-2192 and V-2192-1. 
The manufacturer's supplement 3 tells 
how the contrast range of the receiver 
may be increased by making some 
changes in both the last video if stage 
and the video amplifier. As shown in 
Fig. 1, an 8,200-ohm resistor (R314) is 
across the secondary of the last if stage.. 
This is changed to 15,000 ohms. 

Besides this, R316, connected to the 
grid of the video amplifier (Fig. 2-a) 
is changed from 10,000 to 18,000 ohms. 
Grid resistor R317 is also changed, 
from 5,600 ohms to 8,200, and its lower 
end removed from ground and con- 
nected to a voltage divider as shown in 
Fig. 2-b. The voltage divider must be 
added, consisting of a 220,000-ohm re- 
sistor (R328) and a 2,200-ohm resistor 
(R329) wired in series. One side of the 
220,000-ohm resistor connects to the 
120- volt bus used for the if stages as 
shown in Fig. 1. 

Focus in this receiver can be im- 
proved by increasing the voltage at the 
first, anode (pin 10) of the picture tube. 
This is done by disconnecting pin 10 
from the 310-volt output of the power 
supply and connecting it to the junction 
of resistors R438 and R455 in the 
plate supply circuit (pin 6) of the hori- 
zontal multivibrator as shown in Fig. 3. 

While additional modifications are 
listed in the supplement, the changes 
shown illustrate recommendations that 
can be made for improving reception. 
All need not be made — the extent of the 
changes depending on how much the 
customer wants to spend and the de- 
gree to which they are required — in 
some localities weak signals contribute 
to troubles. 

Antenna systems 

Another item which deteriorates con- 
siderably within a few years is the an- 
tenna system. Offer to inspect the 
antenna without charge on each service 
call. Determine its condition and rec- 
ommend repair or replacement where- 
ever justified. Some technicians use 
binoculars to inspect the antenna from 
the ground. With binoculars the condi- 
tion of the antenna elements, U-bolts 
and brackets, and turnbuckles can be 
determined. Inspect the lead-in. Cracks 
may develop in the plastic insulation as 
it ages. Repairs to the antenna ele- 
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ments or lead-in replacement may help 
reception, while new guy wires, turn- 
buckles and other mounting brackets 
minimize the danger of the antenna 
being damaged during windstorms. 

The condition of the lightning ar- 
rester should be determined and the 
connections to the grounding wire and 
rod inspected. If no lightning arrester 
or grounding wire is used the customer 
should be informed and an installation 
recommended. The ground wire is an 
added protection since it is used to 
ground the mast. No. 6 wire (solid or 
stranded) can be used and should have 
a straight run from the antenna mast 
to a ground rod. An excellent ground 
rod can be made with an 8-foot length 
of %-inch pipe driven into the ground. 

The antenna installation should also 
be evaluated with reference to new sta- 
tions which may have gone on the air 
since the antenna was installed. Serv- 
ice can thus sometimes be sold in terms 
of reorientation even though the an- 
tenna system is in good working order 
and mechanically sound. 

Since the advent of high-gain cascode 
tuners many customers have found that 
fair reception is possible with an in- 
door antenna. In such instances an out- 
door installation can be recommended 
to improve reception of the more dis- 
tant stations. 

If new uhf stations have gone on the 
air since the antenna was installed, or 
if uhf stations are in prospect for the 
area, it also opens the possibility of a 
uhf converter sale as well as the addi- 
tion of a uhf antenna array. 

Improving tone quality 

Since hum in the audio is always ob- 
jectionable, impairing sound quality, 
its presence is another indication that 
additional services can be sold. The 
power supply filter capacitors should be 
checked and replaced if leaky or other- 
wise defective. In some receivers a 
filter resistor is used instead of a filter 
choke and the hum level can be reduced 
considerably" by substituting a filter 
choke. When this is done the ohmic 
value of the filter resistor should be 
measured and the replacement choke 
should have the same dc resistance. 
This will assure the same voltage drop 
so that the output of the power supply 
will not be changed. The value of the 
choke can range between 5 to 15 henries 
since this is not as critical as the dc 
resistance. 

A new rectifier may also help in hum 
reduction. Again the service notes and 
their supplements should be consulted. 

Fig. 4- 
ing a 



SPOT SW 



TO HI-FI AMPL 



TSHICLDED CABLE 



4") 

1ST AUDIO AMPL 



In some receivers the hum level may be 
higher than normal because of im- 
proper lead dress in the audio circuits 
or due to poor parts placement. Occa- 
sionally the service notes for the re- 
ceiver recommend specific changes for 
hum reduction. 

Many console television receivers use 
small speakers. Where room is avail- 
able a larger speaker can be installed 
for better frequency range as well as 
more power output. Find the voice coil 
impedance of the existing speaker by 
consulting the service notes and replace 
with a speaker of the same impedance. 
Changing a PM speaker is simple and 
requires only removing the speaker 
mounting board and cutting a larger 
hole to accommodate the larger speaker. 
When a dynamic speaker is employed 
the replacement speaker must have a 
field coil electrically identical to the old 
unit. Again the service notes give in- 
formation on inductance and resistance. 

The popularity of high-fidelity audio 
provides another means for selling im- 
provements to the customer. Since the 
sound transmission which accompanies 
television is frequency-modulated, its 
audio-frequency range is far superior 
to that of AM radio. Thus, adding a 
high-fidelity audio amplifier and speaker 
will improve the sound transmissions. 

The high-fidelity amplifier can b* at- 
tached to the television receiver by 
using a spdt switch as shown in Fig. 4. 
This permits selecting either the high- 
fidelity audio output or the audio sys- 
tem of the television receiver, by throw- 
ing the switch. A jack must be installed 
on the rear apron of the TV chassis for 
the plug to the external amplifier. If 
the amplifier does not have a volume 
control the switch can be placed after 
the volume control on the television 
receiver, in the grid lead of the audio 
amplifier. Volume can then be con- 
trolled from the front panel for both 
the high-fidelity amplifier and the TV 
receiver's audio system. 

Since many television receivers do 
not have a tone control, this item can 
be suggested to the customer. It may 
consist of a simple capacitor and po- 
tentiometer arrangement such as shown 
in Fig. 5. The .004-/xf capacitor and the 
1-megohm tone control (a lower value 
may be better in some circuits) shunt 
the volume control of the leceiver. 
While this circuit is simple and effec- 
tive, it requires an additional knob for 
which room must be found either on the 
front panel or on the side. 

Remember, service can be sold as well 
as merchandise, END 

—Connections for add- 
high-fidelity amplifier 
to TV set. 
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^ Fig. 3 — Diagram shows volt- 
age source for pin 10 of the 
picture tube. 
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^ Fig. 5 — Simple tone control circuit. 
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TV was first demonstrated in 
this country in 1927. Since 
that tune, the public has 
never been entirely without 
some form of te/evision 

By FRED SHUNAMAN 

MANAGING EDITOR 





Future home televiser, as envisioned on the front cover of Television, 1927. 



TELEVISION has been with us for 
30 years. In 1927 Baird, American 
Telegraph & Telephone (AT&T), 
Westinghouse and others demon- 
strated publicly that sight as well as 
sound could be transmitted by radio. 
That year also saw the first issue of 
Television, probably the world's first 
TV magazine. The cover of that first 
issue pictured a set that looked like 
one of our coming mural receivers — 
an oval screen mounted above the set 
much as cone speakers were in those 
days. Its speaker — a 4-inch job that 
was an all-too-accurate prediction of 
much present-day practice — is perched 
at the top of the screen. There are 
three main controls, and two meters 
give the set a highly scientific appear- 
ance. 

The issue referred at some length to 
experiments then being made by Baird, 
Jenkins, Alexanderson (General Elec- 
tric Co.) and others. There was some 
confusion between TV and facsimile, 
and a long chapter describes the trans- 
mission of photos by wireless. The 
scanning disc used in the Bell system 
is shown in enough detail for experi- 
menters to duplicate. Photocell "trans- 
mitters" are also shown; the experi- 
menter had to supply his own TV 
signals in those days! 

The preface by editor Hugo Gerns- 
back states, "At the present time, most 
of the television arrangements neces- 
sitate revolving discs or other more or 
less cumbersome devices. This is not 
the final solution of television; the 
final device will have no cumbersome 
moving apparatus, but will be greatly 

50 



simplified. This is theoretically pos- 
sible, and a number of experiments 
made along these lines point to the 
final completion of this phase." 

It was not at all clear whether the 
first issue of Television was intended 
as a book or a periodical — probably it 
was a trial balloon. A magazine in 
format, it avoided carefully any date 
or reference to coming issues. But the 
second Television (dated July, 1928) 
was called Vol. 1, No. 2, making the 
first issue No. 1 in what was starting 
out to be a series of annuals. How- 
ever, nothing further was seen till the 
first issue of Television News, March- 
April, 1931. 

In its first issue Television News 
makes known the "new method" of 
television reception that would replace 
the "cumbersome devices" then in use. 
Though all the practical kits and parts 
offered in the advertisements or de- 
scribed in the articles are for the 
familiar scanning disc, either with 
perforations or lenses, or for the 
Jenkins-de Forest drum, the cathode- 
ray tube is hailed as the final solution 
of the scanning problem. There was 
much progress in practice as well as 
theory. In 1928 only two manufacturers 
offered the necessary phototubes and 
receiving neon tubes for TV experi- 
ments. In 1931 there is a plethora of 



parts and even complete TV kits. 

Articles by Baron Manfred von 
Ardenne state that "Europe Sees With 
Cathode-Ray Tubes" and a photograph 
in one of his articles is possibly the 
first published picture of a TV image 
on a C-R tube screen. The Baron's out- 
fit seems to be closed-circuit: he says 
that sync pulses as well as modulation 
are transmitted by wire. 

We even have TV dx, with English 
amateurs receiving German TV images 
(probably transmitted on the broad- 
cast band) at a distance of 900 miles. 

No longer does the experimenter have 
to produce his own TV signals. The 
November-December issue of 1931 
prints a list of 28 telecasters. Most of 
these operate around 2000 to 3000 kc 
(100 to 150 meters) though one is on 
660 kc and two — apparently mobile — 
on 43 mc. Automatic synchronization 
is becoming common and we hear of 
interlaced scanning — then simply re- 
ferred to as the Sanabria system. 

But the shadow of the C-R tube on 
the horizon put an end to this early 
period. Experimenters became dis- 
satisfied with their 2-inch, 80-line pic- 
tures and withdrew to their basements 
and garages to experiment with the 
new tubes and pictures of 3 or even 
5 inches, with detail exceeding 200 
lines! Television News disappears with 
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Two early Jenkins televiewers. One at left used a scanning disc — at right is the 
more sophisticated drum projector. 



the January-February, 1932, issue. 
Little more is heard of the new art till 

1936, when Hugo Gernsback devotes his 
editorial in the August issue of Short 
Wave Craft to "Television on the Short 
Waves." From that time TV is men- 
tioned in every issue and in January, 

1937, the magazine becomes Short Wave 
& Television. But not until March, 

1938, was a "how-to-build" article 
printed, though 5- and even 9-inch 
tubes were advertised a month earlier. 
All articles — and even picture pages — 
carried the warning: 

Television is still in the experimental stage. 
This article gives the latest technical infor- 
mation on the subject. Home television will 
not be realized for some time to come. 

Yet Britain began to televise for the 
London area public in August, 1936, 
using their present 405-line standard. 
Transmissions were experimental, using 
two systems — Baird's and the all-elec- 
tronic EMI system. In February, 1937, 
the EMI was adopted as standard and 
regular scheduled broadcasting com- 
menced. 

The United States was promised 
regular TV "in the spring" of 1939. 
Experimental stations multiplied and, 
though there are no formal announce- 
ments, it becomes clear that more and 
more people are looking in on the 
experimental broadcasts of NBC and 
CBS on the East Coast and on Don 
Lee's W6XAO in California. The 441- 
line standard was most in use. 

In April, 1940, Dr. Alfred Norton, 
NBC's television head, stated that there 
were no less than 2,000 sets in use, 
88% in homes. The average audience 
was 8,000 persons and program produc- 
tion was already costing $10,000 and 
$15,000 per week. Commercial TV did 
not come till July, 1941, however, with 
a set of standards based on our present 
525-line system. Articles on "building 
your own televiser" multiplied, a few 



commercial receivers were sold and 
those in existence were modified to 
operate on the new standards. TV was 
under way, this time apparently for 
real. But in December, 1941, only a 
few months after the first station was 
licensed, war again put a stop to the 
spread of this new science. Sets and 
parts quickly became unobtainable, 
though four TV stations continued to 
broadcast on a token basis throughout 



the war period. 

The third renaissance of TV seemed 
the most difficult of all. Telecasting 
picked up after the end of hostilities, 
but few sets were to be seen in homes 
even in 1947. The situation was much 
like the one that later affected color 
TV — there were programs, the sets 
were in the stores but people would 
not buy. 

The reason? According to a survey 




The F.A.D. Andrea receiver, a set (also put out as a kit) of the late 'SO's, 
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made of 800 dealers who attended the 
Television Institute in New York in 
the summer of 1947, people were not 
prepared to pay the prices asked. Prices 
for a simple TV receiver ranged— 
theoretically— from $300 to $400, but 
the receivers on department store or 
radio dealers' floors were vastly more 
expensive, often on the wrong side of 
$1,000. Even the cheapest sets were 
usually boxed into a cabinet with an 
AM-FM radio receiver and a record 
player. Most of us remember 1947 as 
the year TV was on view in store win- 
dows — more often than not on a 5-inch 
View tone receiver. 

Yet things were already looking up. 
Early in 1947 Transvision started 
advertising a kit, first with a 5-inch 
and later a 12-inch tube. Readers of 
Radio-Craft were told how to build 
their own (if they could get a picture 
tube) in a two-part article in the Janu- 
ary and February issues. Toward the 
end of the year, sets at lower prices 
began to appear — and be sold — in the 
stores. 

According to RETMA, no less than 
136,000 TV receivers were sold in 1947, 
a large number of them probably dur- 
ing the Christmas season. The stage 
was being set for 1948, which should 
have been called "Television's Year." 
The first of this magazines 10 Annual 
Television Issues appeared in January. 
We now .find 16 brands of TV receivers. 
The mode was a 52-square-inch picture 
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(10-inch tube) though some were 
smaller and there was one projection 
set with a 19 x 25-inch screen. 

Little real information on TV was as 
yet available, and the bulk of the mag- 
azine was filled with historical or 
prophetic articles by such persons as 
Allen B. Du Mont, Valdimir Zworykin, 
T. T. Goldsmith Jr., George Clark, Will 
Baltin and Louis Pacent. 

There was one article on FM-TV 
antennas and one on ghost elimination, 
plus a special article on the new kick- 
back power supply. Servicing stories 



were attempted, with one rather gen- 
eral article and a TV trouble chart 
(still useful). The "most useful circuit" 
of the year was the 630-TS, which ap- 
peared with a descriptive article. A 
TV station list of 18 telecasters also 
appeared. Networking was just begin- 
ning, with a New York- Washington 
hookup and experimental transmissions 
from New York to Boston. 

An article on the Transvision kit — 
with complete schematic — appeared in 
the February, 1948, issue but for the 
next few months no down-to-earth TV 




TV network of 1950 (in red) compared to network of today. 
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items. In July the Philips projection 
unit was reported, and from that month 
there was at least one practical article 
in each issue. Technotes began to ap- 
pear occasionally, indicating that sets 
were getting into the technicians* hands 
and that they were able to repair them. 
By the time the second Television Issue 
appeared in March, 1949, TV had been 
accepted by the service technician. 

By 1949, TV manufacturers had 
joined the Over Fifty Club, 55 being 
listed in the TV set directory which was 
a feature of that issue. Test equipment 
had appeared, sweep generators alone 
being made by no less than eight manu- 
facturers. Marker generators and field- 
strength meters were also mentioned. 
Boosters, remote controls and remote 
(slave) viewing units had also made 
their appearance. Network facilities 
had expanded greatly and the East 
Coast TV cities were linked to Chicago 
and St. Louis by a coaxial cable that 
also linked in Pittsburgh, Buffalo, 
Cleveland and Toledo, with microwave 
relays adding Detroit and Milwaukee 
to the circuit. Television seemed to be 
settling down but still capable of mak- 
ing great progress. 

In January, 1950, interearrier sets 
were already being discussed and there 
was an article on revamping and im- 
proving the already "old" 630 receiver. 
The "electronic magnification" fad, in 
which the center of the picture was en- 
larged to fill the whole screen, was being 
taken very seriously, and color was the 
subject of two articles. Dr. Du Mont 
discussed industrial applications. An 
article "Curing Unusual TV Troubles" 
indicated that at least some troubles 
were now a matter of routine. 

By 1951 color was (fleetingly) with 
us, as the FCC approved the CBS color 
system, which by means of a "color 
wheel" made it possible to get color TV 
with black-and-white tubes. Readers 
of the fourth Television Issue were 
told how to convert their sets for color, 
including instructions for synchronizing 
the color wheel and changing sweep 
circuits to 144 cycles for vertical and 
29,160 cycles for horizontal deflection. 
Big-tube conversions are current, and 
the first of a series of TV tube-replace- 
ment lists appears "as an aid in con- 
verting to bigger tubes." An illustrated 
station list indicates that 107 TV broad- 
casters were on the air. 

In 1952 that trend to bigger tubes — 
both in new ai*d converted sets — was 
still strong. The Picture Tube Replace- 
ment Guide is much longer and contains 
tubes up to 24 inches. Transcontinental 
TV was now a reality, with east-west 
and west-east channels on a 3,000-mile 
network of 107 relay towers. Europe's 
first network, linking six stations and 
three television systems (441, 819 and 
405 lines) in France and Britain, also 
came into being that year. With the 
imminent lifting of F< C's "freeze" 
which had stopped TV station construc- 
tion since late 1948, uhf television was 
immediately in prospect and converter 
circuits were described. There was also 
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a listing of boosters, which were still 
very popular. 

1953 was uhf's year. Wild activity 
had started among would-be broad- 
casters with the lifting of the freeze 
and though only a handful of uhf 
stations were on the air by January, 
1953, dozens were being rushed to com- 
pletion and optimism was unlimited. 
One authority expected to see 50 new 
stations by the end of 1953, over 600 in 
1955 and "possibly 1,000 or more" by 
1957. Though the few uhf stations on 
the air demonstrated the technical pos- 
sibilities and limitations of the new 
spectrum (and the equipment newly de- 
signed to work in it) the real economic 
difficulties and the superstitions that 
were to cut so deeply into the new sta- 
tions' opportunities for advertising in- 
come had not yet been discovered. Two 
articles described uhf converters and 
their circuitry. 

A number of tables and charts cover- 
ing replacement and repair components 
appeared in the 1953 Television Issue 
for the benefit of the technician who 
was now apparently quite at home with 
TV circuitry and ready for information 
on details. These tables were found 
useful and numbers of them were re- 
printed by commercial concerns as pro- 
motional material. The first Canadian 
TV station, CBFT of Montreal, was 
operating (since September, 1952) and 
a three-city network (Toronto— Ottawa- 
Montreal) was due in June, 1953. 

Color transmission and reception by 
the new compatible system was ac- 
cepted as a development of the near 
future by the time the 1954 Television 
Issue was printed, (The CBS system 
had run afoul of parts shortages at the 
beginning of the Korean conflict and 
had quietly disappeared, to the relief 
of manufacturers and engineers alike.) 
A series of lessons on color TV was 
started. Uhf was still up in front and 



uhf converter characteristics were 
listed, together with three articles on 
uhf equipment and servicing. The num- 
ber of uhf stations had reached a peak 
and was due for an actual decrease 
during 1954. The total number of TV 
stations was 330, of which 110 were uhf. 

In 1955 one of the leading articles 
was "What's Happening to Uhf?" It 
was not at all clear whether the new 
band could survive. Color had actually 
arrived — sets were available at $1,000 
or so — and a token amount of color 
broadcasting was being carried on. So 
it is not surprising that seven articles 
dealt with color and two with color test 
equipment. 1956 continued the trend, 
recognizing color as something now 
with us and to be serviced. Uhf was 
recognized as a necessity and therefore 
something that would survive, though 
it was equally recognized that it could 
not compete with established TV 
stations. 

And that brings us to 1957 and the 
present TV issue. It is evident that TV 
is no longer a special subject or ex- 
traordinary problem. It is established, 
and may be expected to progress in a 
steady manner in the future. Even such 
striking variations as widespread in- 
troduction of transistors or flat picture 
tubes will simply be important details. 
Such drastic upheavels as the foray into 
sequential color TV are less likely in 
the future. Television is established and 
is now prevailing, with 490 United 
States and 36 Canadian stations on the 
air, and the number increasing steadily. 
For the last two years, the absolute 
number of TV sets entering American 
homes has been greater than that of 
radios. This brings to mind the last sen- 
tence of that 1927 editorial mentioned 
at the beginning of this article : ". . . 
this new art will far surpass the art 
of radio itself in the immediate 
future . . " end 
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in color TV 




Photo A — Relatively flat bandpass am* 
plifier response — minimizes edge dis- 
tortion in reproduction of color bars. 



amplifiers 



Circuit response and muses 
of color smear 




Photo B — Peaked response of band- 
pass amplifier — helps maintain chrom- 
inance signal level after if attenuation. 



By ROBERT G. CENTERVILLE 



EARLY designs of color TV re- 
ceivers utilized a bandpass am- 
plifier response (Photo A) which 
was relatively flat. In 1956 sets 
the trend was to moderate peaking of 
the bandpass amplifier high-frequency- 
response. 

A highly peaked bandpass response is 
shown for comparison in Photo B. In 
general, the bandpass circuit is usually 
aligned with high-frequency peaking 
intermediate to Photos A and B. There 
seems to be a tendency to go back 
to the flat response in 1957, but mean- 
while many of the sets in the field have 
peaked amplifiers. 

A certain amount of high-frequency 
peaking is required in most cases to 
compensate for attenuation of the color 




Fig. 1 — If passband: a, flat response 
through color signal region (3.1-4.1 
mc) ; b, falling response from color sub- 
carrier to 4.1 mc. 
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signal in the if amplifier. If the re- 
sponse of the if amplifier could be main- 
tained flat from 3.58 to 4.1 mc, then 
the bandpass amplifier could be aligned 
also with a flat response. But since 
there is usually some attenuation of 
the color signal in this region (Fig. 1), 
the bandpass amplifier must be aligned 
with rising response here. 

Much can be learned by observing 
the result of excessive high-frequency 
peaking in aligning the bandpass am- 
plifier. Moderate peaking is tolerable 
and scarcely discernible to the viewer. 
However, extreme peaking causes over- 
shoot and ringing of the color signal. 

Checking the bandpass 

The test setup of Fig. 2 is used to 
check bandpass amplifier response. 
Exact details of connection points are 
usually provided in the service notes 
for the color TV receiver and should 
be consulted. If the response of Photo B 
is observed, it may be expected that 
this signal section of the receiver will 
introduce certain transient irregulari- 
ties in the reproduction of a color bar 
signal. 

Observe the output provided by a 
color bar generator (Photo C). Good 
waveform is apparent and, if no dis- 
tortion is introduced by the signal cir- 
cuits in the receiver, a replica of it 
will be seen at the output of the band- 
pass amplifier. To check this wave- 
form it is necessary to use a wide-band 
scope having full response at 3.58 mc. 
A narrow-band scope will attenuate and 
distort the waveform, causing the tech- 
nician to arrive at false conclusions.. 



Some may feel that a narrow-band 
scope can be used to obtain the fre- 
quency response curve of Photo B and 
that a wide-band scope is not required 
to observe the bar-signal response of 
the bandpass amplifier. This basic dis- 
tinction should be carefully noted: 

1. The frequency response curve 
of the bandpass amplifier is ob- 
tained with the use of a demodu- 
lator probe. The scope is re- 
quired to reproduce only the 
envelope of the bandpass am- 
plifier signal. 

2. The bandpass amplifier signal 
itself is viewed without the use 
of a demodulator probe. The 
scope must reproduce frequen- 
cies up to If. A mc. 

We shall return to this matter 
but for the present let it be taken 
that display of the undemodulated re- 
sponses requires wide-band scope re- 
sponse. The good waveform seen in 
Photo C, after passage through the rf, 
if and chrominance bandpass circuits, 
emerges as shown in Photo D. Substan- 
tial distortion is now apparent, con- 
tributed chiefly by the peaked circuit 
response. The sharp corners, flat tops 
and perpendicular rises and falls of 
the original waveform are all affected. 




VIDEO- FREQ 
SWEEP GEN 



Fig. 2 — Test setup for Photo B curve. 
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Photo C— Color fe*r 
ger.er *tef ©.at^st- 



Paolo An R— Y tsSiftftJ. 
for f heckle* 

plifter *qaare*w*Te w^wMf, 



Photo G — Overt h«*it# 
prodnce vertical tine** 




•hoto D — Color bar gigna after pasm- 
ng through peaked hand paw ampli~ 

Tier 




Photo F -Ringing and ©Ter*hoot of 
demodulated cblor bar initial at color 
detector output* follow; njr peaked 
fendpast amplifier. 



Photo H — Response of bandpass am- 
plifier, obtained wifh sweep generator 
and direct application of a wide-band 
scop*. 



Now, corners are rounded, tops show 
overshoot with subsequent tilt and 
curvature, and rises and falls are so 
slowed that the color bar signals tend 
to run into and blend with one another. 
The black bar (horizontal gap, fifth 
bar from left) shows that the slow 
decay of the chrominance bar signal 
causes the black bar to acquire a sub- 
stantial contamination from the trailing 
chrominance signal. 

Color bandpass characteristics 

Note that the horizontal sync pulse 
has been stripped from the waveform 
of Photo C, after passage through the 
bandpass amplifier (Photo D). The hori- 
zontal sync pulse is eliminated by the 
bandpass amplifier because it has a 
fundamental frequency of 15,750 cycles 
(plus harmonics up to approximately 
the fifteenth). Since the bandpass am- 
plifier cuts off below 2 mc, passing only 
the frequencies from 2 to 4 mc, the sync 
pulse cannot get through the bandpass 
amplifier. This is a normal feature of 
bandpass amplifier operation in which 
luminance information is largely sep- 
arated from chrominance information. 
The horizontal sync pulse, although not 
strictly luminance information, falls 
in this general category. 

Next, let us see what peaked re- 
sponse in the bandpass amplifier does 
to the color bar signal applied to the 
grid of the color picture tube. When 
the color receiver is energized by an 
R — Y signal (Photo E), this signal 
passes through the bandpass amplifier 
and through the R Y detector cir- 
cuit. The R — Y bar signal is demodu- 
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lated by the R — Y detector and its 
envelope can be viewed on the scope 
screen at the output of the R — Y de- 
tector. Because of the peaked response 
of the bandpass amplifier, the output 
from the R - Y detector does not show 
a true square-wave response, as might 
be suspected. Instead, a distorted square 
waveform is observed (Photo F). Over- 
shoot and ringing of the leading edge 
are prominent. 

Such overshoots produce vertical lines 
of spurious color in the pattern (Photo 
G) seen on the screen of the color pic- 
ture tube. A certain three-dimensional 
effect is introduced at the edges of the 
bars, also evident in the photo. The 
three-dimensional effect is spurious and 
does not correspond to the desired sig- 
nal reception. 

Wide-band scope method 

There is an alternative method of 
viewing the frequency response of the 
bandpass amplifier with a wide-band 
scope, which is preferred by some tech- 
nicians. This is the undemodulated type 
of response obtained when the test 
setup of Fig. 2 is utilized, omitting the 
demodulator probe. The undemodulated 
response shown in Photo H is for the 
same bandpass amplifier whose demod- 
ulated response is illustrated in Photo B, 

This is a useful cross-check inasmuch 
as distortions which might be intro- 
duced by an unsuitable demodulator 
probe will show up in a comparison of 
the two types of display. Of course, the 
scope must be really fiat in the region 
from 2 to 4 mc or the display of Photo 
H will not be valid. 



Returning now to demodulator probe 
characteristics, the technician might 
well ask why a demodulator probe 
could not be used in testing the bar 
signal output from the bandpass ampli- 
fier (Photo D). The answer is that the 
demodulating capability of service type 
demodulator probes is limited. Although 
frequency response curves can be satis- 
factorily reproduced with a demodu- 
lator probe, this is a test situation 
which concerns basically the reproduc- 
tion of a 60-cycle square wave. (A de- 
modulated response curve belongs to 
the generic family of 60-cycle square 
waves.) On the other hand, an ordi- 
nary demodulator probe fails when 
called upon to process wave envelopes 
of higher frequencies, such as color 
bar signal envelopes. A color bar en- 
velope has a typical fundamental fre- 
quency of 150,000 cycles, far beyond 
the capability of conventional demodu- 
lator probes. 

There are very important considera- 
tions in practical color TV service 
work. The beginner often assumes that 
he can view a color burst, for example, 
with a narrow-band scope and a service- 
type demodulator probe. The assump- 
tion is incorrect because the probe is 
unable to follow the rapid rise and 
fall of the burst envelope. Burst should 
be viewed by direct application of a 
4-mc scope at suitable points in the 
receiver circuit, such as at the output 
of the picture detector. In such a case, 
the burden of demodulation falls upon 
the picture detector circuits which have 
the necessary demodulating capability 
for the operation. END 
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By JACK DARR 



Part I: Assembling the tower; sizes 
and location of guy wires; selecting 
the tower location 



THE basic reasoning behind the de- 
sign of any TV antenna installa- 
tion can be stated simply: Get the 
antenna a certain distance into the 
air and keep it up there. To do this 
many installations can be made much 
easier and simpler by using triangular 
metal towers instead of the more com- 
mon tubular masts. This is especially 
true when extremely high antennas — 
from 40-50 feet on upward — are 
needed. If a fringe-area type antenna 
is being erected, using a large antenna 
rotator and a heavy dual array similar 
to the kind shown in Fig. 1, the tower 
will make a much better and stronger 
installation. 

In areas with a high average wind 
velocity the towers are almost a must 
for high installations. It is often very 
difficult to design and erect a tubular 
mast installation capable of carrying a 
heavy antenna and of withstanding 
high wind velocities. Due to the much 



greater rigidity of the triangular tower 
it can be guyed to ride out almost any 
wind encountered. Many instances have 
been known of these towers riding out 
winds of almost hurricane velocity, 
when properly installed. 

Another desirable feature of towers 
is that they can be climbed with ease. 
Many makes have steps built into them 
as a part of the bracing. (See Fig. 2.) 
By using these steps, making repairs 
to the antenna, lead-in, rotator, etc. 
becomes almost as easy as climbing a 
flight of stairs. Antenna changes or re- 
placements may be made with ease. 

About the only undesirable feature of 
a tower installation is the increase in 
cost over the tubular mast. However, 
recent developments in tower construc- 
tion, including the building of towers 
from sheet iron or steel, have brought 
the cost of these uivits well below what 
they originally were. The first towers 
on the market were made of aluminum. 



Due to its light weight and good struc- 
tural strength this material is still used 
extensively. 

Commercial home type towers are 
made in two sizes, 9 and 11 inches. This 
refers to the horizontal measurement; 
each side of the triangular cross-sec- 
tion is of the dimensions given. Most 
of the towers are made in 6-foot sec- 
tions and shipped in bundles of six 
pieces, making a 36-foot tower when 
assembled. Other types are available 
including some made of tubular steel 
as well as crank-up or telescoping 
units. But we'll deal mainly with the 
more common varieties made of 
stamped sheet steel or aluminum. 

As a rule, the sections are assembled 
on the job, although many shops prefer 
to preassemble their towers in 12-foot 
lengths, installing bottom and top kits 
in the shop. These sections may be eas- 
ily transported to the job atop the 
ladder racks of the antenna truck. 




Fig. 1, left — Fringe-area antennas mounted on tower. Horizontal boom is made of mast 
section and supports the right side of tower where no guy wires could be erected Fig. 2, 
right — Tower steps permit climbing, facilitating adjustments, replacements or repairs. 
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The overall height of the finished 
tower should be a guide to the size 
needed. For the average residential in- 
stallation, with heights up to about 50 
feet, the smaller 9-inch tower is satis- 
factory. For heights up to about 100 
feet, the 11-inch ones should be used 
because of their greater strength. 

Each complete tower requires two 
"kits" — a top and a bottom kit. The 
top kit comprises all parts needed to 
hold the mast section (which holds the 
antenna itself) and finish up the top of 
the tower. It includes three pieces of 
angle iron, made of sheet steel, which 
are bolted to the exposed ends of the 
three legs of the tower, and six odd- 
shaped bolts which are hooked together 
in the center, passing through the legs, 
to hold the piece of masting. (See Fig. 
3.) As can be seen from the photo, three 
bolts are hooked together to form a 
triangle; the tighter the bolts are 
pulled, the more firmly the mast is held. 
As a rule these bolts must be pulled 
down very tightly to keep the antenna 
or rotator from turning under wind 
pressure. 

If a rotator is used, it is a good idea 
to furnish a little extra help by tying 
the anchor lugs of the rotator to the 
corners of the tower, using scraps of 
guy wire. This is necessary because of 
the tremendous pressure exerted on the 
antenna by a stiff crosswind. Most of 
the antennas used in this type of in- 
stallation are large, and the sidewise 
pressure a stiff wind exerts on the long 
tail of the antenna can cause the ro- 
tator to twist in the mounts unless it 
is very tightly held. This throws the 
direction indicator off at the control 
box and invariably results in another 
trip up the tower! Take the necessary 
precautions when installing and save 
unnecessary climbing! 

The average antenna-rotator in- 
stallation uses a short piece of tubing, 
about 3-4 feet long, to hold the rotator, 
while the antenna itself is mounted on 
another piece, not over 6 feet long, 
above the rotator. Always use the 



shortest possible mast above the rotator 
to lessen the leverage of the antenna 
on it. This mast may be of 1-inch stock, 
while the lower piece may be of any 
size which will fasten to the rotator 
mast clamps. When setting the rotator 
always set it as close to the top of the 
tower as possible for greater strength. 
For some makes special base plates are 
available which can be installed in the 
tower itself to hold the rotator. This 
eliminates the necessity for using the 
short piece of mast and makes a much 
stronger installation. In some cases 
ball-bearing thrust bearings are in- 
stalled in the top of the mast itself, 
with the actual rotator located several 
feet down, inside the tower. 

The bottom kit consists of two heavy 
angle irons and a long bolt, threaded 
on each end, of about %-inch diameter. 
The angle irons are bolted to the ends 
of the tower legs, and the bolt passed 
through holes in the end of the angle 
irons, secured with large nuts. On the 
bolt, two loops of heavy iron, with holes, 
are placed. These can be fastened to a 
flat surface, making a "hinge" for the 
tower base so it can be raised and 
lowered. Whether these hinges are 
used depends upon the type of in- 
stallation being made. In any case they 
can be used to anchor the base of the 
tower, after installation is completed, 
by driving lag screws through them 
into a wooden base or by slipping them 
over bolts set in a prepared cement 
base. 

In some cases tower installations 
must be made on flat roofs, such as 
business buildings, apartment houses, 
hotels, etc. For the safest installations 
of this type, make up a heavy base, 
using 2 x 12-inch timbers. This should 
be at least 4 feet square, using three 
crossmembers; it is not fastened to the 
roof in any way. The weight of the 
tower will hold it in place, especially 
after a few hot days; it will sink into 
the tar of the roof, holding itself firm- 
ly. In any case, the transverse strain 
on the base of a properly installed 



tower is almost negligible if the guy 
wires are properly located and tight. 

This platform is used to spread the 
weight of the tower over a larger area 
of the roof surface and is left un- 
fastened to prevent the possibility of 
making leaks in the roof. (A point 
which some customers seem to prize 
highly.) As a final precaution, after all 
installation work is completed, give the 
whole platform a good coat of liquid 
roof coating or tar. Be sure to work 
this well down inside the framework. 
When softened by the sun on a hot day 
this will seal the base to the roof. 

For anchoring the tower base on a 
residential installation, on the ground, 
a small base of cement is best. A shal- 
low hole may be dug several days previ- 
ous to the installation and filled to 
ground level with a mixture of stand- 
ard 3:1 concrete. A flat surface is nec- 
essary and two %-inch bolts, at least 8 
inches long, may be embedded in the 
concrete at the appropriate location. 
(Pass the threaded ends of the bolts 
through two holes bored in a piece of 
scrap wood and then simply push the 
heads down into the concrete till the 
board touches the surface, and allow 
to set.) If the tower is standing alone, 
away from the house, this type of base 
is essential. If it is alongside the house 
where is may be anchored to the eaves, 
the base may even be left sitting on the 
ground or on a flat surface. Brackets 
are available which may be used to 
fasten the lower end of the tower to 
the side of the house if it is of frame 
construction. 

For this house-side installation, 
which is the most common, very little 
support is needed for the base. A pair 
of cement blocks sunk into the ground 
or even a piece of heavy timber, 2 x 12 
oak, etc., is all that is needed. If a 
wooden base is used, cover it with tar 
to prevent rotting from contact with 
the soil. Actually, all that is necessary 
is something to keep the base of the 
tower from sinking into the ground. If 
the soil is firm or rocky, no support at 




Fig. 3 — Top section installed on tower. Hook bolts interlock 
to hold mast in center of tower. 



Fig. 4 — A sheet-metal strap is used to fasten tower to eaves 
of house, using heavy brass screws or lag screws. 
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all is needed. Many installations have 
been made this way and no trouble en- 
countered. 

The strength needed to keep the 
tower up is furnished by anchoring the 
tower to the eaves of the house. This 
takes away all laterial stress on the 
tower base, if the tower is properly 
guyed. The easiest way to do this is 
to wrap a short piece of sheet steel 
around each of the two legs of the 
tower which are against the house and 
fasten them to the surface of the roof 



^direction of pull toward mast 



GUY ANCHOR PLATE 




HOLE HOLE 

Fig. 5 — Typical guy anchor plate for 
anchoring guy wire to masonry or brick 
wall. 

with 1-inch No. 10 brass screws or lag 
screws. (See Fig. 4.) 

If the building wall is brick, stone 
or other types of masonry, this brings 
up another problem in making anchor- 
ages. To anchor a tower to a vertical 
masonry surface, special brackets are 
available and are about the only means 
of making anchorages of sufficient 
strength. V-shaped of heavy steel, they 
are bolted to the tower legs, with ex- 
tensions going on past to contact the 
wall surface. The extensions are fas- 
tened to the wall by lead expansion 
shields with lag screws, in holes drilled 
in the masonry. 

Drilling holes into masonry walls 
used to be a time-consuming tedious 
job, but the development of carbide- 
tipped special masonry bits has speeded 
up the task immensely. Designed for 
use in the standard ^-inch electric 
drill, they are available in several 
sizes. The V2-inch size is the one most 
used in this work as it makes a hole 



large enough to take a No. 8 shield, 
using a ^-inch lag screw which is 
needed to carry the load. Be very care- 
ful when selecting the location for the 
holes so that the bolts will have a good 
solid hold. If the wall is old and the 
mortar crumbled out of most of the 
joints, drill in the center of a good 
solid brick. Don't set a hole close to the 
edge of a brick — there will be a chance 
of the edge breaking. 

The same techniques may be used to 
fasten anchors to solid cement walls 
although these are usually much harder 
to drill if the cement is as solid as it 
should be. Special guy anchor plates 
are used for this. They are made of 
heavy sheet steel about 8 inches in 
length, with three holes for the bolts 
and one end turned up slightly, and 
another hole for the guy wire. Be sure 
to use eyes or thimbles in these holes 
to prevent cutting of the guy wire by 
the sharp edges. 

When locating the anchors be sure 
to set them so that the direction of pull 
is at right angles to the bolts. Never 
set an anchor plate so that the strain 
is pulling directly away from the wall 
surface; this is its weakest position. 
Always make the pull come in the di- 
rection of the long axis of the plate, at 
right angles to the bolts or lag screws 
(Fig. 5), This may necessitate placing 
anchors on the sides of parapets, walls, 
etc., rather than on the tops, when 
working on a masonry building. Guy 
wires may also be anchored to the sides 
of chimneys in the same manner. How- 
ever, if the chimney is small enough, it 
would be quicker and stronger to simply 
go all the way around the chimney. 
If the chimney is old and the mor- 
tar shows signs of crumbling, be sure 
to set the guy wire as low as possible 
to get maximum strength. Never tie 
to the top two or three courses of any 
chimney: this is its weakest point and 
a pull may break the chimney. 

As to roof mounting of towers on 
residences with sloping conventional 
roofs, we don't recommend that at all! 



It is far better and just as cheap to 
add an extra two sections of tower to 
compensate for the height loss as to 
spend the extra time and trouble neces- 
sary to make a roof mount on this type 
of roof. The added loading of the roof 
structure may give trouble in any case. 
This, together with the possibility of 
causing leaks in the roof, will usually be 
enough to convince the customer of the 
desirability of the side mount! The 
actual difference in cash is somewhat in 
favor of the ground mounting, after 
you figure the cost of the special base 
bracket and the added time necessary 
to set the tower up. 

Assembling the towers 

The typical commercial tower, of the 
stamped variety, is fastened together 
with aircraft type bolts and stop nuts, 
two in each leg, making six to each 
joint. The top ends of each section are 
expanded to fit over the straight ends 
of the other section (Fig. 6). To as- 
semble two sections, the expanded ends 
are slipped over the straight ends of 
the other section and the holes lined 
up. In some cases you will have to in- 
sert bolts in one section and use them 
as a fulcrum to line up the remaining 
bolt holes. Run the lock nuts finger- 
tight on each bolt and be sure that all 
bolts are installed before tightening 
any of them. The diagonal braces are 
slipped over the ends of the bolts; most 
of them will have two braces on some 
bolts while others have none. The bolts 
themselves are % inch, with a %-inch 
hex head, as are the nuts. Two socket 
wrenches, with 4-inch shafts, are very 
handy for tightening as they may be 
slipped past the legs of the tower with 
ease. 

The bolts are usually of two sizes, 
long and short. The longer bolts are 
used in holes which must hold the two 
diagonal braces in addition to the legs, 
the shorter bolts are used where only 
the two legs are fastened. Be sure to 
get the right-size bolt in the right holes. 
When putting the sections together if 




Fig. 6 — Two sections of steel tower being 
assembled in shop — expanded ends of one 
section fit over straight ends of other. 



Fig. 7 — Triangular guy ring, eye and 
guy wire attached to top of tower. 
Thimbles and rings protect guy wire. 
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the tower has built-in steps, as many 
do, be very sure that the steps are all 
on the same side of the tower, all the 
way up! With all of the bolts set and 
all braces fastened, tighten up all bolts 
as much as possible. 

When putting the sections together, 
the triangular guy rings must be 
slipped over the tower legs before the 
joint is assembled. Once there they slide 
down the legs until stopped by a di- 
agonal brace. For conventional guying, 
the rings are installed in sets of three, 
every 12 feet. This begins at the top 
where a set of guy rings must be in- 
stalled when the top kit is assembled. 
From there on down the guys are set 
every two sections, as far down as nec- 
essary. For instance, a 48-foot tower 
would need at least three sets of guys 
— top, down 12 and down 24 feet From 
this point on the tower would be sup- 
ported by the eaves of the house. For 
a free-standing tower, unsupported by 
a house, another set at 12 feet up from 
the ground might be used, if the aver- 
age wind velocity was fairly high. 

Sizes and location of guy wires 

For medium-height towers up to 48 
feet, standard 6/20 guy wires used on 
ordinary installations are sufficient. For 
high towers from 54 feet on up, it 
would be better to use a somewhat 
heavier guy wire, 6/18 or its equiva- 
lent, especially for the two top sets of 
guys. The 6/20 couid be used for the 
lower and shorter wires. For the top, 
where the maximum wind loading is 
found, the heavier wires are necessary 
to give the installation sufficient 
strength. 

When fastening guy wires to the 
tower, the special guy rings mentioned 
above must always be used. The small 
metal eyes or thimbles must also be 
used to prevent the wires from taking 
too sharp a bend and breaking (Fig. 7). 
Never wrap guy wires around the legs 
of the tower itself; the sharp edges of 
the stamped legs will cut and weaken 
the wire which might cause breakage at 
the wrong time and the loss of the 
whole installation! 

To make the proper twist joint 
around the eyes, pass about 5 inches of 
the guy wire through the eye, settling 
it firmly in the groove. Pull the two 
ends together and cross them as close 
to the eye as possible. Now wrap the 
loose end around the guy wire at least 
eight times, making the turns as near 
to a right angle with the guy wire as 
possible. This type of wrapping leaves 
no possibility of joint slippage, always 
a danger with a loose-wrapped joint. 
Clip the loose end off with cutters to 
make the joint neat. 

Selecting the tower location 

The first step in choosing a location 
for the tower should be the location and 
angles of the guy wires. The actual site 
of the tower should depend upon this 
more than any other single factor. 
Never use a location merely because 
it is convenient, if it does not offer the 

JANUARY, 19 57 



proper guy anchorages! One disad- 
vantage of the house-side type of in- 
stallation is the fact that one set of 
guys must be run out into the yard, 
away from the house. If there is a 
nearby shed or garage, the yard guys 
may be anchored to its roof, near the 
eaves. This takes care of the worst ob- 
jection, the presence of guy wires in a 
traffic area. Always place these guys as 
high as possible to avoid accidents. 

If no outbuildings are available, large 
trees may be used. To make a proper 
anchorage to a tree, drive a large 
screweye into the trunk about 6 feet 
from the ground. This will give a good 
anchorage and, if the tree is large 
enough, will cause no trouble from the 
tree's swaying in the wind. Never, 
under any circumstances, anchor a guy 
wire to a tree by wrapping it around 
a limb or the trunk. This will rapidly 
kill the tree. The screweye will do ab- 
solutely no harm to the tree and, within 
a few days, the tree will have grown 
around the shank until it is impossible 
to remove it! The guy wire slanting 
upward and away from the tree will 
keep it out of the way of persons walk- 
ing in the yard. Drive the screweye 
into the trunk until all of the threads 
are covered by the bark. 

If there is no tree, the anchorage 
must be made of pipes driven into the 
ground or from a regular "dead man" 
anchor, as used by the telephone com- 
pany. These are driven or screwed into 
the ground until only the head is seen. 
An anchorage may be made by digging 
a hole and pouring cement into it, 
setting eye bolts in the cement or by 
driving iron pipes or rods into the 
ground. If the rods or pipes are used, 
always use at least three, placed in a 
triangle with the wires tied to all of 
them. To protect passersby from run- 
ning into the wire, place a guard made 
of sheet metal over the wires near the 
ground, or small planks bolted to the 
wires. These are similar to the guards 
seen on guy wires used by telephone 
and power-line men. Their main purpose 
is to make the guys readily visible to 
keep people from stumbling over them. 

When laying out the guy system al- 



ways plan for a four-guy arrangement, 
instead of the common three, if it is at 
all possible. While the three-guy sys- 
tem may be used at the lower levels, the 
two top sets of guys, at least, must be 
four-guyed for maximum strength. 
This distributes the strain between four 
wires instead of three, lessening the 
loading on any given wire. A four-guy 
system is actually easier to lay out — 
two wires can go along the house wall, 
one over the house, leaving only one 
guy to go out into the yard. For con- 
venience, the two along the wall are 
called the side guys, the one going over 
the house the back guy, the one in the 
yard the front guy. 

The four-guy system is always set 
up so that the wires are exactly at right 
angles to each other for maximum 
strength. If the three-guy system is 
used, they must always be set at ex- 
actly 120° apart to equalize the pull. 
Never deviate from this, especially if 
the side which would have the widest 
angle (included angle) would be to- 
ward the direction of the prevailing 
wind. In almost every locality the ma- 
jority of storms arrive from almost the 
same direction. Take advantage of this 
by placing one set of guys into the 
teeth of the wind for maximum 
strength. to be continued 

(Many localities require that before 
a tower can be erected a construction 
permit be obtained on the basis of en- 
gineering data supplied by the con- 
tractor or person making the installa- 
tion. 

Also, building codes in many local- 
ities do not permit using chimneys or 
vent pipes as antenna supports or guy 
anchors, even for ordinary TV masts, 
and specify that masonry anchors shall 
be inserted into the brick, block, tile or 
other material ; not in the mortar 
joints. 

Check your local building codes and 
find out if permits are needed before 
starting an installation. In the event of 
damage due to tower failure or other 
accidents, insurance companies are 
likely to think a long time before pay- 
ing for damages caused by an unap- 
proved installation. — Editor) 
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Interior view of Admiral's new 
disc type vhf television tuner. 



New circuitry features 
my be prototypes 
of future design 



THE last few months of 1956 saw 
the introduction of a number of 
new lightweight portable TV sets. 
This forms 1956's most significant 
trend and most important source of 
new and interesting circuits. Many of 
these use multipurpose tubes, novel cir- 
cuitry and unusual arrangement of 
components to reduce weight, size and 
cost. At least one new circuit arrange- 
ment can be found in most portables 
but the RCA KCS100B 11-tube chassis 
will probably be the most-often-copied 
in 1957. 

The KCS100B chassis shown in Fig. 
1 has dual-purpose tubes in all except 
the horizontal output, high-voltage 
rectifier and damper circuits. The 
switch-tuned front end with incremental 
inductors uses a pair of 6U8 triode- 
pentodes. The triode section of VI is 
a grounded-grid rf amplifier with the 
incoming signal fed to the cathode 
through an antenna-matching network 
and FM and 41.25- and 47.0-mc traps. 
The output of this stage goes to the 
grid circuit of pentode V2-b used as 
the mixer. The triode section of V2 is 
the high-frequency oscillator. The sig- 
nal at the mixer plate goes to the grid 
of pentode Vl-b operating as the first 
if amplifier. 

The output of Vl-b appears across 
L47, tuned to 45.5 mc, and is capacit- 
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ance-coupled to the second if amplifier. 
A parallel-tuned network consisting of 
L48 and C25 is in series between B plus 
and the low end of L47. The adjustable 
slug of L48 is the SOUND BOOST control, 
adjusted for optimum sound when good 
sound and picture cannot be obtained 
simultaneously with the fine-tuning 
control. 

Rf amplifier Vl-a and if amplifier 
Vl-b are in series for dc across the B 
supply. The cathode of Vl-b is con- 
nected to the plate of Vl-a through 
the coils on Sl-c and L8. Similarly, 
the halves of V2 are in series across the 
B supply. In this case the plate of the 
pentode mixer is connected to the 
cathode of the oscillator through L49. 

The second picture if amplifier is 
conventional and uses the pentode sec- 
tion of another 6U8. This stage feeds 
a germanium diode video detector and 
age source. Video, sound if and sync 
are taken from a common takeoff point 
in the plate circuit of video amplifier 
V103-a. The two-stage sync circuit 
(V103-b and V102-b) feeds the two 
6CG7's in the vertical and horizontal 
sweep circuits. 

Age voltage from the video detector 
is applied directly to the grids of the 
second if amplifier and the rf amplifier 
and indirectly to the first if amplifier. 
The rf and first if amplifiers are in 



series for dc so the plate current 
through both can be controlled by vary- 
ing the bias on either one. 

The sound if signal from the plate 
of V103-a is fed to the grid of sound 
if amplifier VIOl-a. The 4,5-mc sound 
takeoff coil in the grid circuit is shunted 
by a 1N367 diode operating as a 
dynamic limiter. The clipping level is 
set by a positive cathode bias taken 
from a voltage divider in the cathode 
circuit of the second pix if amplifier. 
This limiter bias varies with the age 
level to provide optimum limiting. 

The 4.5-mc output of the sound if 
amplifier is fed to a ratio detector 
using two lN367's. The dc voltage at 
the output of the detector is fed to the 
sound if amplifier grid through a 1- 
megohm resistor and used for sound avc. 

The af output of the detector is fed 
back across R102 in the grid circuit of 
the sound if amplifier. The amplified 
signal appears across R104 in the plate 
circuit and is then fed to the volume 
control. The audio output stage is the 
triode section of 6U8 V101. 

The horizontal sweep circuit is con- 
ventional and uses a 6CG7 oscillator 
and control tube and a 6BQ6-GTB out- 
put. The picture tube operates with 
only 5.800 volts on the second anode, 
obtained by rectifying the pulses at the 
plate of the 6BQ6. A stepup type fly- 
back transformer is not needed. 

Triode sound if s 

Emerson introduced the triode sound 
if amplifier several years ago and other 
manufacturers are gradually adapting 
this arrangement as a means of saving 
tubes when the triode section of a 
multipurpose tube is available. Triode 
sound if amplifiers used in Zenith, 
Sylvania and Capehart sets were de- 
scribed in "Trends in 1955-56 Re- 
ceivers" in the January, 1956, issue. 

Fig. 2 shows the sound if amplifier 
and a reflex amplifier common to the 
sound and picture if circuits in the 
11-tube sets in the Muntz 600 series. 
The second video if and first sound if 
amplifier are the pentode section of a 
6BA8 triode-pentode. The sound and 
video signals are amplified in the two- 
stage video if circuit and then fed to 
the video detector. The 4.5-mc sound if 
signal is fed from the detector to the 
reflex amplifier through L6. The ampli- 
fied 4.5-mc signal is developed across 
L14 in the plate circuit and applied to 
the triode sound if amplifier. The plate 
coil of this stage is the primary of the 
sound discriminator transformer. 

Oscillations, normally caused by feed- 
back through the grid-plate capacitance 
of the triode, are prevented by feeding 
an equal out-of -phase voltage from the 
bottom end of the plate coil to the grid 
through a gimmick with a capacitance 
of approximately 7.5 MMf. 
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2 — Sound section and reflex am- 
plifier in Muntz 600 series. 



The Muntz receiver is the only one 
of the simplified type that we have 
seen using a Foster-Seeley discrim- 
inator instead of a ratio detector. The 
discriminator uses germanium diodes 
shunted by 470,000-ohm resistors to 
equalize the impedances in the halves 
of the circuit. The discriminator out- 
put goes directly to the 6AW8 audio 
output stage without intermediate volt- 
age amplification. 

The Du Mont RA-392 Sportsman 
portable uses the triode half of a 6AU8 
as the sound if amplifier and limiter. 



This circuit, not shown, is transformer- 
coupled to a 6BN6 gated-beam dis- 
criminator. The stage is neutralized by 
a 2A-(ifif capacitor between the grids 
of the 6AU8 and 6BN6. 

B-plus distribution 

It is now common practice for TV 
receiver engineers to use the audio out- 
put stage as a voltage source or B-plus 
voltage-dropping resistor to supply 
other stages in the set. And we have 
seen how tubes in the front end are in 
series across the B supply in the RCA 
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KCS100B. Fig. 3 shows a similar 
arrangement used in the Admiral 
14YP3B 14-inch portable. B plus (about 
115 volts) for the 3BC5 rf amplifier is 
taken from the cathode of the 30B6 
first if amplifier. Age voltage is applied 
directly to the rf amplifier. The cathode 
bias, and thus the gain of the first if 
amplifier, varies with the age voltage 
applied to the tuner. 

New disc type tuner 

The tuner shown in Fig. 3 and the 
photograph is a new type with antenna, 



Fig. 3 — A series B-plus arrangement 
used in the Admiral 14YP3B 14-inch 
portable. 
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oscillator and mixer coils mounted on 
two discs or rotors instead of turret 
strips or switch wafers. It is 20% 
smaller and more sensitive than the 
conventional turret tuners used in 
previous Admiral TV sets. 

It is now being used in the 10- and 
14-inch portables and plans are being 
made to use it in the 17-inch portable 
and other black-and-white models. The 
tuners components are readily acces- 
sible and the unit can be disassembled 
quickly by removing three retainer and 
index springs. 

Age from sync clipper 

In the July, 1956, issue we discussed 
two circuits devised for obtaining age 
voltage from the sync circuit. The Du 
Mont Sportsman portable uses the sync 
clipper as the age source. The circuit 
(Fig. 4) is similar to the Philco cir- 
cuit described in the above-mentioned 
article. 

Composite video with negative-going 
sync is taken from the video detector 
and applied directly to grid 3 through 
Rl and R2 and to grid 1 through Rl 
and CI. Amplified composite video with 
positive-going sync is applied to grid 3. 
The positive-going pulses cause grid 
current to flow and develop a negative 
voltage across Rl and R2 and charge 
C2. The charge on C2 is proportional 
to the peak amplitude of the sync tips 
and is used as the source of age voltage. 

A delay bias of plus 30 volts is applied 
to the age network. The resistors in the 
network have been selected so the if age 
voltage increases and the rf (tuner) 
age voltage decreases as video modula- 
tion decreases. Thus, the overall gain 
of the receiver does not vary with video 
"modulation level. 

When the LOCAL— DISTANCE switch is 
set to local, the positive delay bias is 
applied to the age line through R3 (8.2 
megohms) and the sync clipper (grid 3) 
is biased to clip high up on the sync 
pulses. 

Throwing the switch to distance re- 
duces the resistance in series with the 
bucking or delay voltage to 5.6 megohms 
(R4), thus increasing the age delay. 
Simultaneously, the bias on grid 3 is 
reduced so the circuit clips the sync 
pulses closer to the blanking level, thus 
providing more sync on weak signals. 
The bias on grid 1 is increased to im- 
prove noise rejection in weak-signal 
and noisy areas. 

At all times, the bias on grid 1 is 
set so the tube cuts off on noise pulses 
exceeding the level of the sync pulses. 

Motorola uhf tuner 

Most all-channel uhf tuners are de- 
signed around the Inductuner or a 
series of capacitance-tuned coaxial 
lines. The new Motorola type TT-81, 
VTT-81 and WTT-81 uhf tuners use 
coaxial-line tuning elements resonated 
to the desired frequencies by varying 
the length of the center element. As 
Fig. 5 shows, there are three shorted 
quarter-wave lines — two in the antenna 
circuit and one for the oscillator. 
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Fig. 4— The Du Mont RA-380/381 age and sync clipper circuit. 



The tuner housing and the metal 
internal shields or partitions form the 
outer conductor of the coaxial line. The 
center conductor is made in two parts. 
The fixed portion is a metallic cylinder 
plated on the outer surface of an 
insulating tube. The variable portion 
is a metal slug that moves in and out 
of the cylinder to vary the effective 
line length. The fixed and moveable 
sections are coupled by the capacitance 
between their surfaces. 

The tuning slugs are ganged to a 
drive mechanism so they can be moved 
in and out to cover the range between 
channels 14 and 83. The cylindrical 
ends of the housing are tapered to 
increase the distributed capacitance and 
inductance as the cores are moved out 
of the housing. The taper provides a 
straight-line relationship between core 
length and resonant frequency. Four 
screws on each tapered housing section 
are adjusted for tracking and align- 
ment. 

The balanced antenna coupling coils 
LI and L2 are arranged so they are 
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located at a point on the central con- 
ductor where the impedance is 300 
ohms. (The impedance of a shorted 
quarter-wave stub is zero at the shorted 
end and reaches a maximum at the open 
end.) The first and second antenna 
tuning lines are coupled by slots in the 
wall of their common shield or outer 
conductor. L3 couples the output of the 
second antenna tuning section to the 
crystal mixer. 

The oscillator is a modified Colpitts 
type using coaxial-line tuning elements 
and operating above the signal fre- 
quency. The tube socket is a part of the 
inside wall of the outer conductor. Two 
27-M/^f capacitors couple the plate leads 
to the outer conductor. The plate supply 
lead is filtered by the .001-Mf feed- 
through capacitor and the inductance 
of the lead between plate pin 7 and the 
capacitor. 

The oscillator signal is picked up 
by L4 and fed to the mixer crystal. 
Oscillator injection is controlled by 
varying the distance between the take- 
off loop and the center conductor. The 
crystal is in series with the oscillator 
takeoff coil so its impedance minimizes 
oscillator radiation through the antenna 
tuning sections or the if output lead. 

This tuner is a single-superheterodyne 
type with output in the band of 40 to 
46 mc. END 



CAP VALUES ABOVE I IN & BELOW I IN pf | 

7 




TO 6JV (PARALLEL HTR CHASSIS) 
600MA SUPPLY (SERIES HTR CHASSIS) 



ON WAIN CHASSIS 

pwv 

3.9K 155 



TO UHF RECEPT ON VHF TUNER 



Fig. 5 — Diagram of Motorola uhf tuner using coaxial-line tuning elements. 
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. . on TV tube troubles 




Probabilities and possibilities 
By CYRUS GLICKSTEIN* in making initial checks 



PRACTICALLY everybody knows 
that most TV troubles are caused 
by defective tubes. Every experi- 
enced service technician substi- 
tutes good tubes for suspected bad 
ones as one of the first steps in trouble- 
shooting. Yet almost every technician 
has at some time substituted tubes in 
a set and, when this didn't cure the 
trouble, pulled the chassis for more 
detailed troubleshooting in the shop. 
Some time later he finds the trouble 
was caused by a tube which he had 
overlooked. 

The usual practice in TV trouble- 
shooting is to examine the symptoms on 
the screen and listen to the sound care- 
fully, then check the effect of adjusting 
various controls in an attempt to local- 
ize the trouble. The next step is to 
change tubes in all sections where the 
trouble may possibly be located. If 
tube changes do not cure the fault, then 
more extended troubleshooting proce- 
dures are required. Tube changes are 
usually made in home service calls. 
More extended troubleshooting is com- 
monly done in the shop. 

The following troubleshooting pro- 
cedures and precautions are recom- 
mended when looking for defective 
tubes or replacing tubes : 

1. If the receiver has a filament or 
power transformer (all tube heaters 
in parallel), open the rear. Using a 
cheater cord, and with the power switch 
turned on, note if one or more tubes 
has an unlighted heater. If so, replace 
the tube. If all filaments are lit, replace 
tubes in the suspected sections as out- 
lined later. 

2. In series-filament receivers be ex- 
tremely careful to minimize the pos- 
sibility of shock. In many of these sets 
one side of the line is connected to 
the chassis when the power switch is 
on. To avoid shock, make the following 
check before starting to service the 
set: Turn the power on and with an 
ac voltmeter (or neon tester with a 
clip lead attached to one prod), measure 
the voltage (Fig. 1) from the chassis 
to any convenient external ground. The 
metal face plate on the ac outlet may 



be used as the ground point. If a 
plastic face plate is used, use the screw 
head attaching the face plate to the 
outlet assembly. If line voltage is read 
on the meter (or neon tester lights), 
reverse the line plug from the TV set 
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COUNTING BOLT 

Fig. 1 — Checking for shock hazards 

in the outlet. In any event, avoid touch- 
ing any external ground and the chassis 
at the same time while power is on. 

3. If all tubes are unlighted in a 
series-string receiver, at least one is 
probably open. To locate it in a hurry, 
a neon tester may be used to make top- 
chassis checks. Take out the last tube 
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CHECK FOR PWR AT TOP OF HTR STRING CHECK FOR OPEN HTR 
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Fig. 2 — Checking series-string tubes. 

in the string next to the hot side of 
the line. Most recent receiver diagrams 
provide heater connection charts. Place 
one prod of the tester in the pin con- 
nected to the hot side of the line and 
the other prod to the chassis (Fig. 2-a). 
If the tester lights, power is being ap- 
plied to the top of the string. Now put 



the tester prods on the heater pins of 
the socket with the tube still out (Fig. 
2-b). If the tester lights, the tube 
which is out of the socket has the open 
heater — the tester must complete the 
circuit to light. If the tester doesn't 
light, there is an open heater between 
this socket and ground. 

Next replace the tube and take out 
the middle tube in the string to deter- 
mine which half of the line is open. 
Make the same two checks as before, 
first from the heater pin connected 
to the hot side of the line to ground 
and then across the heater pins. 

If the tester lights on the first check, 
the string is OK from the hot side 
of the line to this point. The open is 
therefore either in the tube which has 
been taken out or in the ground half 
of the string. The second check across 
the heater pins will tell the story; a 
lighted tester shows this tube has the 
open heater. If the tester doesn't light, 
the open is in the ground half of the 
string. If the tester doesn't light on the 
first check, the open is in the half of the 
string from the tested point to the hot 
side of the line. 

If necessary, continue the procedure 
of removing the middle tube in the re- 
maining portion of the heater string 
which checks defective and repeating 
the two tester checks. If there is any 
doubt which heater pin goes to the 
hot side of the line, touch the tester to 
each pin in turn, while the other prod 
of the tester is applied to the chassis. 

An alternate method is to make sim- 
ilar checks with an ac voltmeter. A 
reading of 117 volts on the meter cor- 
responds to the tester lighting, zero 
to the tester not lighting. A number 
of receiver models provide heater test 
points at intervals in the heater string 
to simplify such checking. 

A heater-to-cathode short in a series 
string (Fig. 3) may cause a complex 
trouble. The defective tube may short 
out a large part of the filament string 
and full line voltage is thrown across 
only a few tube filaments. One or more 
heaters in this part of the string may 
open. After replacing a tube with an 
open heater in any series string, turn 
the set on and observe whether all 
tubes light. If only some tubes light and 
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Fig. 3 — Diagram shows effect of heater- 
cathode short in series-string line. 

glow brighter than normal, turn the set 
off immediately and check for a tube 
with a heater-cathode short. Refer to 
the heater layout chart and check the 
last unlighted or the first lighted tube 
(going from the chassis to the hot 
side of the line) for a possible short. 
(Whether defective tube lights de- 
pends on which side of the heater is 
grounded.) 

4. In replacing one of two parallel 
tubes (for example, two parallel 5U4-G 
rectifiers) let the remaining tube cool 
before the receiver is turned on. If not, 
the load is not evenly distributed and 
the new tube may be damaged by draw- 
ing excessive current. 

5. If a bad tube is found and the 
fault is not an open filament (gassy 
tube, short between elements, etc.), 
check for other possible faults which 
may have been caused by or resulted 
from the defective tube. This is espe- 
cially important if all defective tubes 
are replaced and the set's operation is 
improved but not completely restored 
to normal. 

(>. Before substituting a new low- 
voltage rectifier tube for one with an 
open filament, make a top-chassis 
check with an ohmmeter to determine 
if a filter capacitor is shorted (Fig, 4). 
In many sets with resistive voltage di- 
viders from B plus to ground, a low 
resistance is normal — as low as 5,000 
ohms in some cases. Where a shorted 
capai itor is found it should be re- 
placed before substituting a new tube. 

7. Always replace a suspected tube 
with a known good tube. The only way 
to be certain the replacement tube 



will function correctly is to try it first 
in a normal set before placing it in a 
tube caddy. 

As mentioned, it is essential to check 
all tubes which may possibly cause the 
trouble. This is not always as simple 
as it may seem. In many instances, 
symptoms which point to a fault in one 
section of a receiver may be caused 
by a tube in some other section. Three 
general rules should be followed in 
making tube checks: First, change the 
tubes which usually cause the type of 
trouble observed. Second, change all 
other tubes which may possibly cause 
this trouble, going from the most likely 
to the least likely. Third, be certain 
every possible tube which can cause 
the trouble is checked. 

Many signal troubles (sound, video 
or sync) may be caused by a faulty 
tube anywhere between the antenna 
terminals and the usual section which 
causes the symptom — that is, by any 
tubt- through which the particular sig- 
nal passes. Also, any trouble (signal, 
sweep or raster) may arise when a 
faulty tube in a different section than 
the one usually suspected upsets normal 
dc voltage distribution in various sec- 
tions. When several seemingly unre- 
lated symptoms appear, check for a tube 
which may be shorting out part of the 
B supply by a fault such as a cathode- 
heater short. 
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Fig. 4 — Checking filter capacitor 

A summary of various troubles fol- 
lows, indicating in each case tubes 
which should be checked. However, in 
some models, other tubes may cause a 
given symptom due to circuit pecu- 
liarities. To avoid overlooking possible 
culprits when servicing an unfamiliar 
model in the home, check the schematic 
diagram of the receiver to make cer- 
tain all possible suspects are elim- 
inated. 

Video-sound troubles 

a. No picture, vo sound. Raster nor- 
mal. The most common causes for this 
trouble are the tubes through which 
both the video and sound signals pass. 
First change the rf amplifier, oscillator 
and mixer tubes in the front end; video 
(common) if tubes and other common 
video-sound stages such as the video 
detector and, in some inter-carrier sets, 
the video amplifier. Less common pos- 
sibilities which should not be over- 
looked are: last video amplifier stage 
(Fig. 5), sound output tube and age 
tube (Fig. 6). 

A defective last video amplifier in 
some types- of split-sound receivers may 
cause no pix and no sound by applying 




TO KEYED AGC TUBE GRID 

Fig. 5 — Defective video amplifier 
changes grid potential of age tube. 

too large a dc voltage to the grid of 
the age keyer tube. This causes exces- 
sive age bias at the if and rf amplifier 
stages, causing loss of both picture 
and sound. In the same way, a defec- 
tive age tube may cause excessive age 
bias and loss of both picture and sound. 

IPULSE5 FROM H0RI2 SWEEP CKT 



KEYED AGC STAGE 




Fig. 6 — Age stage — when defective may 
develop excessive age voltage. 

Many sets have the sound output 
stage wired in dc series (Fig. 7) with 
a number of other stages — video if's 
and possibly one or two others. An 
open heater in the sound output stage 
or similar defect removes dc from one 
or more of the video if stages, killing 
both the picture and sound. 

b. Best pix and best sound not 
together. Rf amplifier. 

c. Weak and distorted pix and sound, 
but the sound is from a different chan- 
nel. Rf amplifier, oscillator. 

Sync troubles 

a. Picture out of sync both horizon- 
tally and vertically. Video apparently 
normal, sound and raster normal. The 
most common possibilities are: sync 
amplifier, sync clipper. Other possibil- 
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Fig. 7— Sound output stage forms volt- 
age divider with various if stages. 

ities are: video if amplifiers (especially 
the last), video detector and amplifier, 
noise limiter and the sync clamping 
diode (this last may be overlooked, if 
used, because it usually is a diode sec- 
tion of a multiple tube such as a ratio 
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detector-first audio, etc.). If the out- 
of-sync condition is not too bad hor- 
izontally or vertically or both, with or 
without sound distortion, check the rf 
amplifier tube. 

b. Horizontal bend or loss of hor- 
izontal sync. Sound and raster normal. 
Change the horizontal afc and oscil- 
lator tubes first, in addition to the 
tubes mentioned in a. If video is abnor- 
mally overcontrasty, check age tube. 



VIDEO OUTPUT 



TO PLATE RES 1 B+ 



OPEN VIDEO AMPL HTR BIASES CRT TO CUTOFF 



VIDEO OUTPUT 




TO PLATE RES & B+ 
GA5SY VIDEO AMPL BIASES CRT TO CUTOFF 

Fig. 8 — In direct-coupled stages, de- 
fective video amplifier affects bias 
applied to the picture tube. 

c. Critical vertical hold or roll. Pic- 
ture, sound and raster otherwise nor- 
mal. The most common possibilities are 
vertical oscillator, sync amplifier and 
sync clipper. Another possible cause is 
a defective rf amplifier tube (heater- 
to-cathode leakage which may not be 
great enough to show up in the picture 
as a 60-cycle hum bar). If horizontal 
hold is not completely normal, check 
the other tubes listed under a. 

Sweep troubles 

a. Insufficient width. Picture, raster 
and sound otherwise normal. The most 
common possibilities are: horizontal 
output and low-voltage rectifier. Also 
the horizontal oscillator and damper. 

b. Frequent replacement of horizon- 
tal output tube. Check drive to tube 
(setting of horizontal drive control) 
and setting of horizontal linearity con- 
trol before making a detailed check 
around the horizontal output and hor- 
izontal oscillator circuits. 

c. Vertical foldover or decreased 
height. Vertical oscillator, vertical out- 
put and low-voltage rectifier tubes. 

Raster troubles 

a. Blank screen. Sound normal. The 
most common causes are: defective 
horizontal oscillator, horizontal output, 
damper and high-voltage rectifier tubes. 
Other tube possibilities are: open fila- 
ment in picture tube (or misplaced ion- 
trap magnet), defective output video 
amplifier or age tube. 

A defective output video amplifier 
can cause higher-than-normal plate 
voltage (low emission, open filament) 
or lower-than-normal plate voltage 
(gassy). Depending on the connections 
to the C-R tube, bias to the picture tube 
may be increased sufficiently to cut it 
off (Fig. 8). A defective age tube may 
result in excessive video applied to the 
grid of the video amplifier stage, there- 
by cutting off this stage and raising 
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the plate voltage sufficiently to bias the 
CRT to cutoff (Fig. 8-a). 

b. Poor focus. Low-voltage rectifier, 
audio output tubes and C-R tube. 

c. Excessively long warmup time 
before raster comes on. Defective 
damper tube. Check for poor or oxidized 
connection to the plate cap of the hor- 
izontal output tube. 

Manufacturers' notes 

Defective tubes should be replaced by 
the same type. However, manufacturers 
may suggest in their field service notes 
other tube types to improve operation. 
The following pointers are taken from 
makers' field service notes and tube 
manufacturers' bulletins. 

1. Be careful about interchanging 
600-ma tubes with their prototypes. 
(A prototype is the original tube after 
which the 600-ma type is patterned.) 
For example, the 5T8 (600-ma type) 
and the 6T8 (prototype) differ con- 
siderably in required heater voltage — 
4.7 volts compared to 6.3 — and are not 
interchangeable. 




Fig. 9 — Current-limiting resistor is in 
series with filament of rectifier. 

The 6SN7-GTB (600-ma type) and 
the 6SN7-GTA (prototype) are iden- 
tical except for the heater current 
tolerance and the controlled heater- 
war mup time. These characteristics are 
carefully controlled in the 600-ma types. 
The 6SN7-GTA cannot be used in series- 
strings because it does not have the 
required heater current tolerance and 
the built-in thermal characteristics to 
safeguard the series-string during the 
warmup period. However, the 6SN7- 
GTB can be used in other types of sets 
as well as those with series heaters. 
When replacing tubes, note carefully 
the complete number including the 
suffix (last letter). While 6.3-volt 600- 
ma tubes may be used in transformer 
type sets, the reverse is not true. Use 
only 600-ma tubes in series-heater 
strings, not their prototypes. 

2. In cascode rf amplifier stages, a 
6BZ7 or 6BQ7-A may be used to re- 
place a 6BQ7. A 6BK7 is not recom- 
mended for replacement purposes. 

3. Some 6CB6 video if tubes develop 
a high-resistance short between grid 
and cathode which can be measured 
cold with a vtvm. Other 6CB6's used in 
the last video if stage may cause limit- 
ing because of insufficient linear range, 
thereby compressing sync and causing 
sync instability. Try another 6CB6. 

4. In weak signal areas sync may 
be improved by replacing a 12AU7 (low- 
mu) sync amplifier with a 12AT7 
(medium-mu) sync amplifier. No wir- 
ing change is necessary. 



5. The 25BQ6-GT and 6BQ6-GT may 
be replaced respectively by the 25BQ6- 
GA and 6BQ6-GA. The suggested re- 
placements do not run as hot as the 
older tube types. 

6. Abnormal failure of high-voltage 
rectifier tubes may be caused by over- 
drive of the horizontal output stage or 
by abnormal high-voltage rectifier fila- 
ment voltage resulting from incorrect 
value of series resistance (Fig. 9). 

(a) Filament failure of a 1X2 due 
to arc-over can often be solved by re- 
placement with a 1X2-A or 1X2-B tube. 

(b) A 1AX2 can be substituted for a 
1X2 or 1X2-A only if the 2.2- or 3.3- 
ohm current-limiting resistor is re- 
moved. A 0.51 -ohm resistor may be 
substituted. 

7. All 1B3-GT tubes are not exactly 
uniform w r ith regard to pin connections. 
Some brands have all unused tube pins 
(1, 3, 5 and 8) connected together 
internally as an anticorona shield and 
also connect these internally to one 
filament pin (7). Other brands do not 
have pins 1, 3, 5 and 8 connected 
internally. 

If the internally connected type of 
1B3 is used as a replacement in certain 
sets, no high voltage may result. For 
example, several models use pin 3 or 
pin 5 on the tube socket as a tie point 
for the 1B3 series-filament resistor. 
If the internally connected 1B3 is in- 
serted, the filament is shorted out (Fig. 




SERIES 
RES 



FROM FLYBACK 



2 1B3 FIL 

PIN 5 TIE POINT FOR SERIES RE5 (IB3 NOT CONNECTED INTERNALLY) 
PIN 5^*— "IE P OINT 

•SHORT ACROSS INPUT FROM FLYBACK 




2. IB3FIL "7 
INTERNALLY CONNECTED !B3 SUBSTITUTED - FIL SHORTED OUT 

Fig. 10— Substituting an internally con- 
nected high-voltage rectifier for one 
that is not may short-circuit the fila- 
ment winding. Numbers refer to tube 
pins. 

10). This would be evident during 
troubleshooting if the original symp- 
toms are a dim raster or a similar 
fault and the replacement 1B3 causes 
a blank screen. Where the original 
trouble is a blank screen, the service 
technician may not realize he is using 
an incorrect 1B3 replacement. 

When replacing a 1B3 in sets where 
a tube socket pin is used as a filament 
tie point as described above, use a new 
1B3 which is not internally connected. 
However, if only an internally con- 
nected 1B3 is available, the tube can 
be used by first clipping off the blank 
tube pin going to the socket tie point. 
That is, if pin 5 on the socket is used 
as the tie point, clip off pin 5 on the 
replacement tube. 

8. Some manufacturers recommend 
substitution of the 12DQ6 for the 
12CU6 in 600-ma sets; others recom- 
mend replacement of the 12CU6 when 
necessary by the same brand. The 
variation in other brands may cause 
insufficient width or overscanning. end 
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FEW controls are found in as many 
different circuits and in as many 
forms as the adjustment for vary- 
ing raster width. Aside from the 
circuitry, the width control takes many 
forms — as a variable inductor, a 
potentiometer, a metal sleeve around the 
neck of the picture tube or a mechanical 
device that varies the air gap in the 
core of the horizontal output trans- 
former. With these controls the raster 
may be varied in width from hi inch to 
about IY2 inches and sometimes more. 

By far the most popular system of 
width control consists of connecting a 
variable inductor across a section of 
the horizontal output transformer. As 
its inductance is varied it shunts a 
greater or lesser amount of the hori- 
zontal deflection current generated for 
the horizontal coils, thus altering raster 
width accordingly. The width coil is 
usually mounted near the flyback trans- 
former but is not inductively coupled 
to it. Fig. 1 shows a typical width-coil 
circuit, used in the Admiral 21K1. 



hv mcr 




3BQ6-OT § 

MORE OUTPUT * 
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Fig. 1— Width control in Admiral 21K1, 

In appearance the width coil is very 
much like the horizontal linearity coil, 
catalogs often listing them under a 
combined heading. There is no typical 
inductance range for the width coil 
since it will vary considerably with the 
type of flyback transformer. Generally, 
however, the inductance range of width 
coils falls into two categories; a low 
inductance of from perhaps 0.05-0.50 
mh having a dc resistance of about 0.5 
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ohm; a high inductance of 4-28 mh 
having a resistance of about 32 ohms. 

The low-inductance width coil must 
of course be connected across relatively 
few turns of the flyback transformer 
to avoid excessive shunting. Its low 
impedance permits it to shunt a rela- 
tively large amount of power from the 
flyback transformer and it will usually 
have a more pronounced effect on raster 
width than the high-inductance coil. 
The latter is generally connected across 
a larger section of the flyback trans- 
former and provides a less critical con- 
trol. Some special circuits use a combi- 
nation of both high- and low-impedance 
width coils. 

Manufacturers often couple age and 
afc windings on the width coil. Thus a 
defect in this unit often produces 
extremely misleading trouble symptoms. 
Unfortunately, an ohmmeter check is 
almost useless in determining the qual- 
ity of a width coil, especially in low- 
impedance coils where the resistance 
of Y2 ohm or so is so low that most 
ohmmeters will not reveal a few shorted 
turns. And just a few shorted turns on 
the width coil can draw excessive cur- 
rent from the flyback transformer, 
producing a considerable power waste 
and reduction in width. Making width- 
coil testing still more difficult is the 
fact that turns often short only when 
the high pulse voltage is applied. Under 
this condition not only may turns short 
but there can be a breakdown from the 
coils to the core and ground, eventually 
burning out the coil and possibly even 
the flyback transformer. 

Thus, in the absence of a special 
tester for flyback transformers, width 
and linearity coils and yokes, the best 
check of a width coil is replacement. 
Test this coil immediately when the 
flyback transformer overheats and when 
there is little or no control of width. 
Besides the coil, watch for a mechanical 
defect in the core. 

In the earlier TV receivers potentiom- 
eters were frequently used to control 
width. Among the more common appli- 
cations was the use of a pot to vary 
the amount of voltage on the plate of 
the horizontal oscillator and thus the 
amplitude of the driving voltage and 
horizontal width. The principal dis- 
advantage of this arrangement is that 



the high voltage generally varies con- 
siderably with changes in horizontal 
oscillator output. The width-control 
potentiometer was connected in series 
with the horizontal deflection coils in 
some sets to vary the amount of deflec- 
tion current. 

The one use of a potentiometer to 
control raster width still found in 
some of the most recent TV chassis is 
to control the screen voltage of the 
horizontal output tube. Fig. 2 shows the 
horizontal output circuit of the Philco 
TV-390 chassis. A 12,500-ohm potenti- 
ometer is used as a width control. Vary- 
ing this pot controls the plate current 
and the gain of the 6CD6-G horizontal 
output tube. 

Fig. 3 shows the width-control setup 
in the G-E 21C136. The. 8,200-ohm 
screen dropping resistor may be shorted 
out by the width switch. Thus this 
arrangement provides two positions 
rather than a continuous variation of 
width. 

<B3-GT 



eco*-o 




Fig. 2 — Screen-grid pot varies width in 
Philco TV-390. 

One other popular type of width con- 
trol is the variable-air-gap flyback 
transformer. In this system the width- 
control shaft varies the air gap 
between sections of the flyback trans- 
former core. This varies the core satur- 
ation and flyback transformer induct- 
ance which in turn affects the raster 
width. Fig. 4 shows schematically the 
width arrangement in the Motorola 
chassis TS-538. 




Fig. 3 — A G-E version of the screen- 
grid width control. 
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The sleeve type width control, pop- 
ularized by Bendix and Zenith, is now 
being used by several other manufac- 
turers. It consists of an insulated 
cylinder of copper, brass or aluminum 
fitted around the neck of the picture 
tube and slipped between it and the 
deflection yoke. The amount of sleeve 
under the yoke determines the picture 
width. 




Fig. 4 — Variable-gap type width con- 
trol. Some diagrams use arrows on end 
of core as control symbol. 



Horizontal sweep currents in the yoke 
induce eddy currents in the sleeve. These 
eddy currents produce a magnetic field 
that opposes the field produced by the 
yoke. Thus the effective strength of 
the horizontal deflection field is reduced 
and width decreases. Fig. 5 shows the 
width sleeve as used in the Zenith 
19Y22 chassis. 





Fig. 5 — Horizontal output circuit with 
sleeve type width control. 



Height is not affected because the 
eddy currents produced by the 60-cycle 
vertical deflection currents are neg- 
ligible. 

Insufficient width 

Having discussed the various methods 
of controlling raster width, the problem 
of insufficient width can now be con- 
sidered. In so doing it is assumed that 
lack of width is not due to a specific 
circuit defect but rather to a general 
aging of components resulting in overall 
loss of efficiency. Thus, the picture and 
raster should be generally acceptable 
in all respects but for width. The meth- 
ods used for increasing picture width, 
to be discussed next month, can also be 
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used in cases of conversion where the 
new raster lacks up to IV2 inches or so 
in width. 

Initial checks in case of insufficient 
width are adjustment of the ion-trap 
magnet, focus magnet, linearity coil 
and horizontal drive control. In conver- 
sions, the deflection yoke should be 
checked to see that it is firmly fitted 
as far forward as the flare of the pic- 
ture tube allows. It is often necessary 
to go through the above adjustments 
twice, as varying one frequently affects 
the setting of the others slightly. In 
addition, replace the horizontal oscil- 
lator, horizontal output and damper 
tubes, and low-voltage rectifier (if B 
plus is low) . 

If the above fail to restore normal 
width, the methods to be discussed next 
month may be applied. 

Horizontal drift 

/ am on my second callback with a 
Crosley US 1-1 chassis in which the 
horizontal oscillator goes so far off 
frequency that the horizontal hold con- 
trol cannot bring the picture back. 
Initially, I checked all components in 
the horizontal afc and oscillator cir- 
cuits and found everything normal 
except for a leaky .01-fif capacitor 
across the horizontal waveform coil in 
the oscillator plate circuit. I replaced 
this unit and everything was fine — for 
a few months. Replacing this capacitor 
again cured the same trouble. That was 
about 5 months ago and now the trouble 
of horizontal drift has returned. 

I am fairly sure now that the trouble 
is dus to some other defect and that 
replacing this capacitor is only a tempo- 
rary cure. — M. W., Miami Beach, Fla. 

In all probability you are right on 
top of the basic cause of the trouble. 
This chassis uses the popular Synchro- 
guide circuit and the capacitor you re- 
placed has a long history of causing 
oscillator drift. In the 431-1 this capac- 
itor is connected between lugs 1 and 4 
of the horizontal oscillator transformer. 
As is often the case, the ,01-fii unit is 
very sensitive to moisture and temper- 
ature changes, with some manufac- 
turers using high-quality molded capac- 
itors in this circuit. Thus, replace the 
capacitor again with a good molded 
unit and carefully realign the horizontal 
circuit as per service bulletin. If humid- 
ity is the problem, you might do well in 
also replacing the oscillator transformer. 

Intermittent arcing 

Peculiar arcing takes place in a 
Sylvania 1 -532 chass is in wh ich the 
raster shHnks in sizt. The arcing is 
very loud and appears to be in the neck 
of the picture tube. However, on occa- 
sion, thi arcing sounds as if it is coming 
from beneath the chassis. I did not 
replace the picture tube, but I did try 
it in a different set and there was no 
arcing. Pel like some hints on wher* the 
defect might be. All tube-socket volt- 
ages measure correctly, — T. R. t Fort 
Wayne, Ind. 



Your description of the arcing indi- 
cates that the trouble is not associated 
with the high-voltage circuitry. The 
arcing in the neck of the picture tube 
would appear to be caused by excessive 
voltage on pin 6. This is probable be- 
cause you state all pin voltages are 
normal and because pin 6, which is at 
approximately 260 volts, has a tie point 
very close to a 410-voIt point on a 
terminal strip. Arcing is probably tak- 
ing place between these points. In fact, 
direct shorts between these tie points 
have been found in this chassis. 

To eliminate the arcing tape the 260- 
volt terminal point or remove it from 
the strip. 

Globar resistor 

On more than one occasion I have had 
trouble with the series filament resistor 
in the G-E model 17C125. This unit is 
connected in a series circuit with tubes 
having 300-ma heaters. I have noticed 
a wide variation in thr resistance of the 
Globar elements and would appreciate 
sow 7n< thod of d t r mining which units 
can be us<d in this circuit. — T. L., 
Richmond, Va. 

The resistor used in this circuit may 
have a cold resistance of anywhere from 
200 to 300 ohms and so this reading is 
meaningless. When operating properly 
its resistance when hot will be approxi- 
mately 31 ohms. The only positive - heck 
on the Globar resistor is to read the 
voltage drop across it. This should be 
about 10 volts with the set operating 
on a 117-voIt line. Its exact resistance 
can be determined by applying Ohm's 
law. 

Vertical instability 

/ seem to have a real tough one on 
my hands, with the vertical stction 
extremely unstable. The interlace is 
very poor and varies from fair to none 
at all. The picture constantly jitters 
vertically at a rapid rate, often giving 
the effect of a double picture. The set 
is a Crosley model H-17TOWH (chassis 
432). Because of the complete instabil- 
ity of the vertical circuits I have been 
unable to make any conclusive tests. 
The tubes and dc voltages check OK but 
the sweep signals are completely hay- 
wire. — F. F. y Cincinnati, Ohio 

From your description of the defect 
it would be impossible to state precisely 
what the trouble is. However, you 
should try the following: 

Replace all capacitors connected to 
the age line. Watch the 0.25-^f unit 
tied to the if age bus. This bypass ca- 
pacitor often breaks loose, producing 
vertical jitter. Another common cause 
of trouble is the .005-^f capacitor across 
the plate winding of the vertical block- 
ing oscillator transformer — remove it. 
Also, connect a capacitor of about 500 
fifii from the vertical oscillator grid 
(pin 2) to ground. 

Check to see if there is a .005-/*f 
disc ceramic capacitor between the rear 
picture-tube support and chassis and 
if it is making good connection. This 
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capacitor bypasses stray electrostatic 
fields which may seriously affect inter- 
lace. 

This chassis should have a deflection- 
yoke shield that slips over the edge of 
the deflection-yoke opening and is held 
in place by a spring type clamp — see 
that this is in place. Check the lead 
dress of the yellow wires from the con- 
trast and brightness controls which run 
under the yoke. These leads should be 
dressed against the chassis, away from 
the yoke. They can be placed under the 
.25-Atf age bypass capacitor. Finally, 
be sure the leads of the horizontal coils 
of the deflection yoke are dressed away 
from the vertical output tube. 

Aside from the above, start checking- 
all components from the plate of the 
sync amplifier. Check all values and 
signs 1 voltages against those given on 
the manufacturer's schematic. The best 
check for components, especially capac- 
itors, is direct substitution. 

Intermittent high voltage 

/ have a Pkilco model 50T1400 set in 
which the high voltage comes and goes. 
I can draw an arc from the plate cap of 
the IBS and a very small arc from the 
high-voltage lead to the picture tube. 
I can't tell too well but it appears that, 
when the high voltage goes off, the 
filament of the 1B3-GT does not light. 

I have changed the flyback trans- 
former and all the tubes in the hori" 
zontal circuits. Voltage and resistance 
checks seem normal. When the Mgh 
voltage comes on, it is sufficient to 
produce a raster on the screen. I have 
replaced the picture tube and the same 
trouble occurs. Any suggestions you 
can make will be greatly appreciated. 
— A. D., New Haven, Conn. 

The general run of your checks, re- 
placing the flyback, tubes, resistance 
and voltage measurements, indicate an 
open or shorted condition in the fila- 
ment circuit of the high-voltage recti- 
fier. Replace the 4.7-ohm resistor in 
the filament circuit of the 1B3. Care- 
fully inspect the socket of the tube, 
replacing it if there is any sign of 
cracks or carbon formation. If this 
does not help, replace all components 
associated with the high voltage and 
damper circuits. Check all high-voltage 
wiring for possible arcing or leakage. 
Remove all sharp bends in the high- 
voltage wiring and dress it away from 
the chassis. Use high-voltage dope at 
all points of possible arcing. 

Small horizontal size 

The raster on a Stromberg-Carlson 
model U21 set is almost 2 inches short 
in horizontal size and no amount of 
varying the horizontal drive or width 
control will help. The raster has almost 
normal lieight and is extremely bright. 
The high voltage measures approxi- 
mately 18,000, which is probably the 
cause of the bi'ightness. Backing off on 
the drive control reduces brightness a 
little but the width remains about the 
same I would like to know how to get 
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the raster to fill out the screen. — P. T., 
Toledo, Ohio 

The 18,000 volts that you measure 
is approximately 2,000 more than is 
necessary for proper operation of the 
picture tube. By backing off on the 
drive control you reduced high voltage 
and also horizontal drive, and thus 
gained very little in the horizontal size. 

To reduce the high voltage to its 
proper value requires a little experi- 
mentation. Connect a 3,000-volt mica 
capacitor of about 50 or 60 fifil, in 
series with a resistor of about 600 
ohms, between terminals 3 and 7 of the 
horizontal output transformer. To avoid 
corona, connect the resistor to terminal 
3 and the capacitor to 7. For optimum 
results you will have to try various 
values of the above parts. 

To reduce the high voltage further 
and increase width, reduce the 15,000- 
ohm screen dropping resistor of the 
6AV5-GT horizontal output tube to 
about 10,000 or 12,000 ohms. 

Loss of width 

In a Setchell-Carlson 151 receiver 
there is inadequate width (only about 
iy* inches). We are troubled with low 
line voltage in this area. Would this 
cause the decrease in width? Also, 
would it help to change the 1X2 high- 
voltage rectifier to a 1B3?—P. F., Oak- 
land, Calif. 

If you get sufficient height, but lack 
width to the extent mentioned, the trou- 
ble would not likely be low line voltage. 
A decrease in line voltage (and insuffi- 
cient voltage from the low-voltage sup- 
ply) would shrink the picture on all 
sides. Insufficient width can be caused 
by a decline in emission from the hori- 
zontal output amplifier or changes in 
value of the parts in the horizontal 
sweep output circuit. We assume that 
you have checked the width, drive, and 
centering controls for proper adjust- 
ment. Also try a new horizontal oscil- 
lator tube, and check parts and voltages 
against values given in the schematic 
for this model. 

Changing the 1X2 to a 1B3 will not 
increase the width or high voltage un- 
less the present 1X2 is weak. The 1B3 
is capable of handling higher current 
than a 1X2, but cannot deliver higher 
voltages than are generated by the fly- 
back system. 

Defective yoke 

/ recently replaced a defective yoke 
on an RCA model 7T10UB receiver with 
the recommended Stancor replacement 
unit. While it gives full deflection, 
there is a ripple at the left edyt of 
each scanning line. The ripple is large 
at the left edge and disappears about 
an >inch to the right. This condition 
did not exist before the replacement. 
I have made some checks around the 
horizontal output and damper circuits 
but have been unable to come up with 
the solution. I would appreciate your 
advice. — R. T., Fort Wayne, Ind. 

The condition you describe indicates 



a defective or missing balancing capac- 
itor across the upper half of the hori- 
zontal deflection coil. Make sure the 
capacitor is not connected across the 
lower half of the coil. 

It is very possible that the replace- 
ment transformer is not an exact elec- 
trical equivalent and its characteristics 
are slightly different from the original. 
Thus, use several values of capacitors 
larger and smaller than the original. 
Also, replace the damper tube and 
adjust the width and linearity controls. 

Vertical buzz 

The complaint on a Motorola TS-216 
was background buzz. The customer 
said that he heard the buzz for years 
but it never bothered him until a neigh- 
bor called it to his attention. I checked 
the set and found it in perfect work- 
ing order except for the slight buzz, and 
explained to the customer tJtat the 
trouble was built into the set and would 
be too time-consuming and expensive 
to remove. However, he insisted and 
my prediction was correct. I have spent 
several hours and have found only that 
the trouble is in the lead dress. As I 
move wires in the audio output cir- 
cuit the buzz increases and lessens. — L. 
M., Sail Francisco, Calif. 

Your chassis is one of several Moto- 
rola units that contained a noticeable 
amount of buzz. If you have checked the 
receiver thoroughly, you are correct 
in assuming that the trouble is built 
in. It is usually caused by stray cou- 
pling between the plate lead of the 
vertical output stage and the input to 
the audio circuit. Of various ways of 
reducing hum in this chassis, I have 
found only one to be thoroughly effec- 
tive. 

Unsolder the plate lead from pin 1 
of the 12BH7 vertical output tube. Take 
this lead back up to the top of the 
chassis and run it across the top to 
one of the holes near the vertical out- 
put tube socket. Draw the lead through 
this hole and connect it to pin 1. Be 
very careful to keep this lead away 
from the audio tubes. 

Reduced raster 

In an RCA 2T51 receiver the raster 
is small even with the height and width 
controls at maximum. I suspect the 
selenium rectifiers, but would appre- 
ciate your advice. — E. N., Chickasha, 
Okla. 

This is generally caused by a decline 
in output from the low-voltage supply 
as you surmised. If the output voltage 
from the selenium rectifiers is low — 
less than about 260 volts— check for 
leaky electrolytic filter capacitors. If 
these are normal, replace the rectifiers. 

Another possibility which is some- 
times overlooked is that both the verti- 
cal and horizontal output amplifier 
tubes are poor. If power supply checks 
don't correct the trouble, check all tubes 
in the vertical and horizontal system, 
and also component parts. end 
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Servicing Color TV Gating 

By WALLACE WANER C I fC U I tS 



A COLOR television receiver 
must be capable of accommo- 
dating*, not only ordinary black 
and white signals, but also a 
3.58-mc burst signal and color sideband 
signals as well. To secure good color 
and at the same time minimize the in- 
terference which would result if these 
various signals interacted, several gat- 
ing circuits are used. Some of these cir- 
cuits must gate or key out certain sig- 
nals while others gate or key in spe- 
cific signals, The gating-in circuits 
must present a "closed-door" condition 
to certain incoming signals and must 
be opened only at specific time intervals 
as required. The gating-out circuits 
must pass signals for a certain time 
duration and then present a "closed- 
gate" condition at periodic intervals to 
prevent signal entry into the system. 

In a color television set the 3.58-mc 
burst is needed to lock in the 3.58-mc 
oscillator. But the presence of the burst 
signal in other circuits can cause 
trouble. When the burst signal enters 
the color demodulators, it is detected 
and causes color interference. With re- 
ceivers using R — Y and G — Y de- 
modulators, for instance, the burst sig- 
nal would operate the red and green 
grids of the three-gun tube. The com- 
bination of red and green produces 
yellow, and hence a yellow stripe would 




Fig. 1 — Blanking amplifier in the RCA 
21CT662U. 
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appear on the left side of the screen. 
The reason for the stripe appearing at 
the left is that the burst occurs during 
the end of the retrace interval. 

To prevent the interference stripe, a 
horizontal blanking amplifier is used 
(Fig. 1). This is the type used in the 
RCA 21CT662U receiver and a similar 
circuit is also found in the RCA CTC5 
chassis. The blanking amplifier is keyed 
by a pulse obtained from a special 
winding on the horizontal output trans- 
former. The plate circuit of the blank- 
ing amplifier is coupled to the grid of 
the second video amplifier by coupling 
capacitor C140. 

When a pulse appears across the 
transformer winding, it presents a 
sharply rising grid signal to the blank- 
ing amplifier. In turn, a negative-going 
signal appears on the plate side. This 
negative pulse reduces the screen volt- 
age of the second video amplifier, re- 
ducing the current flow through the 
video amplifier. Plate current drops and 
plate voltage rises, developing a posi- 
tive-going pulse at the plate of the 
video amplifier. 

The video amplifier is directly 
coupled to the cathodes of the color pic- 
ture tube. The positive-going pulse at 
the cathodes of the picture tube cuts 
it off because a rising cathode voltage 
increases negative grid bias. Thus, dur- 
ing the time the color burst appears, 
the picture tube is cut off (keyed out) 
with respect to any signal. 

Troubles occur in these circuits if 
screen-dropping resistor R138 changes 
value or if the gating-pulse amplitude 
drops. If the resistor should short, the 
voltage at the screen grid would in- 
crease beyond the point where the hori- 
zontal keying pulse is effective in pro- 
ducing a good anode pulse. If the pulse 
amplitude is insufficient because of a 
defective blanking amplifier, the pic- 
ture tube will be inadequately blan- 
keted. Insufficient pulse amplitude can 
be caused by a defective coupling ca- 
pacitor C140 or a defective C205 and 
R235 in the network preceding the 
blanking amplifier. 

For the circuit shown, screen voltage 
for the 6CL6 should be 121, blanking 
amplifier plate voltage 250. 

Since a voltage check at the screen 
grid must take into consideration the 
possible effects of leakage in C140, this 
capacitor should be disconnected from 
the screen grid of the 6CL6. While dis- 
connected, the capacitor can be checked 
for a possible short or leakage which 
would permit the higher plate voltage 



of the blanking amplifier to appear at 
the second video screen grid. 

Resistor R137 is a power supply 
bleeder for the dc voltage at the video 
amplifier screen. The bleeding action 
stabilizes the voltage on the screen 
grid and helps improve regulation. A 
partial short or a decrease in value of 
this resistor will lower the B voltage 
fed to the screen grid, with the result 
that the entire video amplifier will be 
affected. When resistor R137 shorts, the 
excessive current through R138 may 
damage the latter also. Reduced screen 
voltage causes degeneration with a con- 
sequent decrease in color signal ampli- 
tudes and decreased contrast in black- 
and-white also. 

If the interference stripe is still 
present after a check of the compo- 
nents has failed to disclose the trouble, 
use an oscilloscope to check for the 
presence and amplitude of the pulse at 
the grid and plate of the blanking am- 
plifier and at the screen and plate of 
the second video amplifier. 

Burst amplifier 

In color transmission only the color 
sidebands are sent out, and the color 
carrier is suppressed at the transmit- 
ter. Hence, for demodulation of the 
color signal in the receiver it is neces- 
sary to reinsert the carrier into the 
color signals so that the color video 
signals can be detected. This is done 
with the 3.58-mc oscillator. Such a 
carrier-generating oscillator, however, 
must be synchronized very carefully 
and accurately with the original carrier 
used at the transmitter. Hence, a 3.58- 
mc burst signal is transmitted and, as 
previously mentioned, this burst oc- 
curs during the back porch of the hori- 
zontal blanking pulse. The burst is then 
fed to a phase detector afc system for 
locking in the 3.58-mc carrier oscillator 
of the receiver. 

To prevent video signals from inter- 
fering with the afc system, only the 
3.58-mc burst can enter it. Hence, this 
burst must be keyed in, with a closed- 
gate condition at all other times. Most 
receivers use a burst amplifier with a 
normally closed gate which prevents the 
entry of the composite video signal. 
When the burst arrives, the tube is 
keyed into conduction and allows the 
burst to enter the afc circuits. 

A typical burst amplifier of this type 
is shown in Fig. 2. It is used in the 
Capehart color receiver CXC-13 series. 
A negative dc voltage is applied to the 
grid of the 6CB6 burst amplifier and 
holds the tube in cutoff. When the 
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negative polarity pulse from the high- 
voltage transformer appears at the 
burst amplifier cathode, the grid is no 
longer as negative with respect to the 
cathode as it formerly was. The tube 
conducts and passes the 3.58-mc burst. 

As with the bandpass amplifier key- 
ing previously discussed, the horizon- 
tal pulses coincide with the burst sig- 
nal. Thus, the negative pulse arrives 
at the cathode of the burst amplifier at 
exactly the same time that the burst 
signal appears at its grid. The negative 
polarity pulse on the cathode cancels 
the negative voltage applied to the 
grid. The high cutoff bias is reduced 
and the tube assumes a gating -in con- 
dition. The 3.58-mc burst signal passes 
but all other signals are kept out. 




Fig. 2 — Burst amplifier in the Capehart 
CXC-13 color chassis. 

If the burst amplifier is not gated 
open for the burst signal, color syn- 
chronization will be lost. Incorrect col- 
lors and color breakup will appear on 
the screen. The synchronizing burst can 
be lost if the cathode resistor R3 opens 
or CI shorts because the gating pulse 
would fail to open the burst amplifier 
circuit. Incorrect colors and color 
breakup will also occur if the burst 
amplifier permits the composite video 
signal to enter the afc system. This 
could occur if the voltage applied to 
the grid of the burst amplifier fails 
because of an open circuit in resistors 
Rl and R2. That would remove the bias 
from the burst amplifier and the tube 
would conduct continuously. 

Check the tubes and the dc voltage 
at the burst amplifier grid, and verify 
the negative pulse at the cathode with 
a scope. 

Color killer 

In a color television receiver it is 
necessary to shut off the bandpass am- 
plifier while receiving black-and-white 
signals. When a black-and-white sta- 
tion is tuned in, the bandpass amplifier 
would still accept a portion of the video 
signal and apply it to the demodulators. 
Undesired color would then appear on 
the screen of the television receiver 
and thus mar reception of the black- 
and-white picture. The bandpass (or 
chronaa) amplifier is keyed out by a 
gating tube known as a color killer. A 
typical circuit is shown in Fig. 3. 

During color reception the burst in 
the afc phase detector develops a nega- 
tive voltage at the plate of one of the 
diode detector tubes. This is applied 
to the grid of the killer tube and holds 



it at cutoff. A positive pulse from the 
horizontal output transformer is ap- 
plied to the plate of the killer tube. 
This pulse, however, is unable to cause 
tube conduction because of the nega- 
tive voltage at the grid. 

During black-and-white reception 
there is no burst in the phase detector 
circuit, so the negative voltage is no 
longer developed at the grid of the 
color killer tube. The tube can now 
conduct. Hence, the conduction of the 
tube is periodic, that is, it conducts 
every time a pulse appears at the plate. 
The pulsating conduction produces 
pulsating dc, filtered by capacitor C827 
which charges for each pulse. Between 
pulses, C827 discharges across R832, 
producing a steady dc voltage across 
that resistor. This voltage is tapped off 
and applied to the grid of the chroma 
amplifier in the Westinghouse 2292-1 
receiver. The negative voltage wh ich 
now appears at the grid of the chroma 
amplifier shuts it off during black-and- 
white reception. 

If the chroma control were turned 
all the way down, it would also prevent 
entry of signals into the chroma or 
bandpass amplifier of color receivers. 
The killer tube does the job automat- 
ically and eliminates the need of turn- 




Fig. 3 — The color-killer circuit in the 
Westinghouse 2292-1 color receiver. 

ing down the color control for black- 
and-white and turning it up for color. 

Other manufacturers also use color- 
killer circuits which may differ slightly 
from the one shown in Fig. 3. Basically, 
however, they all serve the function 
of shutting off the bandpass amplifier 
during black-and-white reception. 

Troubleshooting procedures consist 
of checking the tube first, then check- 
ing for the negative voltage at the 
color-killer grid during reception of 
color signals. When a black-and-white 
station is tuned in, the negative voltage 
should no longer be present at the grid 
of the color-killer tube. During black- 
and-white reception a dc voltage should 
be at the anode of the color-killer tube 
and at the grid of the bandpass ampli- 
fier. An oscilloscope can be employed 
for ascertaining the presence of the 
gating pulse at the killer tube anode. 

Horizontal output 

Since the gating pulses for the pre- 



ceding circuits are all derived from 
special windings on the horizontal out- 
put transformer, insufficient pulse am- 
plitude may be caused by troubles in 
the horizontal sweep output circuit. If 
tests on the gating circuits fail to dis- 
close any defective tubes or component 
parts, the horizontal output tube should 
be checked and replaced if weak. The 
horizontal drive control should also be 
checked for proper adjustment. The 
drive control should never be advanced 
to the point where left-hand stretch or 
center compression occurs. At the same 
time, it must be set to give good pulse 
amplitudes. Too low a drive control set- 
ting will not only decrease gating pulse 
amplitudes but will also cause a de- 
cline in high voltage and brightness. 

Since the horizontal sweep oscillator 
is also instrumental in establishing how 
much horizontal drive appears at the 
grid of the output tube, it should also 
be checked if drive amplitude appears 
inadequate. 

Servicing the horizontal output stage 
of color television receivers is similar 
to servicing this stage in black-and- 
white sets. Similar tubes are employed. 
The Admiral 38A1A color set, for in- 
stance, uses a single 6CD6 horizontal 
output tube. The RCA 21CT55 uses a 
single 6CB5 tube, as does the Raytheon 
color receiver 21CT1. The Westinghouse 
22-inch color receiver (2292-1 chassis) 
uses a pair of 25DN6 tubes in parallel 
in its horizontal output system. An- 
other receiver using horizontal output 
tubes connected in parallel is the CBS 
model C-205, shown in Fig. 4. 

As with the other receivers men- 
tioned, a variable resistor is employed 
for the horizontal drive. The low-value 
resistors in the control grid and screen 
grid circuits are for parasitic oscilla- 
tion suppression. With systems using 
parallel-connected horizontal output 
tubes it is preferable to replace both 
tubes even if only one checks poorly in 




Fig. 4 — The parallel-connected hori- 
zontal output stage in the CBS C-205 
receiver. 

a tube checker. If both tubes do not 
have similar emission characteristics 
one tube assumes a greater operating 
burden than the other and has a shorter 
life. Voltages can be checked at the 
control grids and screen grids, but 
should not be measured at the anodes 
(without special equipment) because of 
the high pulse voltages there. end 
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How's 
Your 
Setside 
Manner? 

By ART MARGOLTS 



WHAT devil-like thoughts of 
destruction pass through 
your mind and how hard do 
you press your fingernails 
into your palm when, after you defi- 
nitely ascertain a cathode-to-heater 
short in the C-R tube, the customer an- 
nounces, "I know it's not the big pic- 
ture tube because, after all, I do have 
sound. It's probably a loose bulb or 
something. Tighten them up and see 
what happens." 

After you whisper to them the sad 
news, hesitatingly reveal the price of 
a new tube and revive the weaker cus- 
tomers, what happens? Do you close 
a profitable sale or do you collect a 
service charge and leave the set owner 
free in the open market? 

The answer to the last question 
separates the men from the boys, the 
successful from the failures. For this 
is the point where electronic skill is no 
longer required — salesmanship is. TV 
sets are growing older and major re- 
pair jobs are becoming more frequent. 
It is becoming necessary to sell repairs 
like any other product is sold. 

Several months ago we were having 
some trouble with a 12-inch Philco — 
it had intermittent loss of vertical 
sweep. Every time a technician would 
go to the customer's house it would 
work fine. Normally, we would have in- 
sisted on bringing the set into the 
shop for repair but it belonged to a 
widow who lived alone in an apartment 
house and through her personal solicita- 
tions had the entire place, containing 
about 40 TV sets calling us exclusively. 
We were of the opinion that this cus- 
tomer was worth while pleasing and 
she wanted all repairs on her set made 
in her apartment. So we left her in- 
structions, "Call us as soon as it kicks 
off." One morning the phone buzzed 
and we sent an excellent bench man, 
Joe, armed with a trusty vtvm. An 
intermittently opening vertical output 
cathode resistor was located and 
changed. When Joe returned, his only 
remark was, "Her darn cat kept knock- 
ing the leads out of the meter." That 
was the first time I heard him say any- 
thing more than yes, no or thanks. 

The other day she called in again 
for television service. Harry, who had 
recently finished his training, was dis- 
patched. He wasn't too terrific a tech- 
nician as yet, due to lack of experience, 
but he had a very pleasing salesman- 
like personality. His service report told 




of replacing the 5U4G. It had caused 
the picture to shrink and the sound on 
channel 10 to drift. 

The customer called up a bit later. 
"Don't ever send that Joe to fix my 
set, from now on I want only Harry. 
Joe took over an hour and Harry fixed 
it in about 10 minutes. I don't think 
that Joe knows what he is doing. Also, 
he took the set out and when he worked 
on the tuner he must have dom some- 
thing because I had tuner trouble again. 




But Harry fixed it, and he's such a 
pleasant fellow too." I asked Harry 
whether his name wasn't really Svengali 
and he laughingly revealed his secret 
hold over our customer: a few strokes 
on the back of her beloved cat. 

Isn't that the truth! Whether you 
are a hot-shot quick-as-a-wink circuit 
analyst capable of measuring voltage 
with your finger tips or a laboring 
beginner having trouble inserting seven- 
pin miniatures is of little importance 
to the average TV set owner. If the 
trainee has a smoother personality and 
a better line of gab, he will do better 
in the house than the expert. 

Savoir-faire 

You have to use judgment in sizing 
up people. I was out on a call a few 
weeks ago. It was a 12-inch Admiral. 
The man of the house told me it had 
been smoking. Crouching behind the 
set, I turned it on. The low- voltage 
transformer began to rumble and a 
large cockroach jumped off the high- 
voltage cage onto my knee. Dumbstruck, 
I thought a 10-watt resistor had come 



alive. The man of the house, with an 
embarrassed smile, bent down, flipped 
it off onto the floor and excitedly mashed 
it flat. 

But quick movements in the darkness 
of the cabinet showed many more of the 
same species. My host then suggested, 
"Let's carry it outside and we'll spray 
it down." This we did but I couldn't 
help shudder as we carried it down 
the stairs. Once outside, the owner of 
the set, master of the situation, came 
out with a well-used spray gun and 
soon all squirming ceased within the 
now death-laden TV. I took the set to 
the shop, changed the low-voltage trans- 
former, deflection yoke, focus pot and a 
myriad of tubes for a substantial profit. 
If I had dashed out of there, as all my 
instincts demanded, I w T ould have in- 
sulted a customer and lost the sale. 
My loss of speech at the time saved 
me and convinced the gentleman that 
this was not an unusual occurrence 
(ugh!). Keeping quiet in this distaste- 
ful situation was the only solution. 

On the other hand, I once did a call 
in a suburban neighborhood. The 




woman who admitted me was very 
socially conscious and tried to make 
me feel as if I were some lower form 
of life. She led me to an expensively 
laid out basement den and kept remind- 
ing me all the way that she had heard 
all about TV service technicians and 
the prices they charge. She assured me 
nothing serious was wrong with her 
set. It was their second set in the house, 
a 12-inch Westinghouse. Before I 
turned it on, there seemed to be a 
peculiar odor about the set. There was 
no high voltage. I opened up the cage 
and there, nicely fried, was a poor 
little mouse. In his death throes he had 
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fractured the rf coil of the rf high- 
voltage power supply. I was tempted 
to display the mouse proudly by its 
tail, but I restrained the impulse and 
proceeded to sell the woman the service 




job. She was very hard to convince and 
during the sales talk I almost took out 
the mouse a couple of times. But my 
better judgment won out and we had 
another satisfied customer. 

You know customers can be very help- 
ful. We have a nice couple nearby with 
a 17-inch RCA. Their set had come into 
the shop with some video trouble. The 
picture was excellent except for trail- 
ing smears. On the bench it was dis- 
covered that a .05-/tf capacitor leading 
into the grid of the picture tube was 
leaky, causing a phase shift of the low- 
frequency components of the composite 
video signal. This was replaced and 
after checking I took the set back. 

It seems they were fixing up their 
home in the evenings, papering and 
painting. I kneeled behind the set and 
began to put together the knobs, bolts, 
etc., when I was suddenly blinded by 
the illumination of many floodlights. 




I felt I was in a police lineup. When 
the after-images subsided somewhat, I 
looked around at the pleased couple 
who were grinning with satisfaction. 
He said, "I've been using these flood- 
lights for the painting and I knew you 
would be glad to work with them, too. 
Aren't they good and bright?" 

How many times have you been 
blinded when your well-meaning cus- 
tomers take the shade off a 200-watt 
bulb and insert it beneath your nose? 
How many times have you tried to 
explain that your flashlight is all you 
need and you can observe the workings 
of the tubes better in dimness than 
brilliance. But they honestly are trying 
to be helpful. 

Sometimes they really are. On a 
recent call I saw the strangest thing 
sitting next to a 16-inch RCA. It was 
a toilet plunger. I figured maybe they 
just had kitchen sink trouble and 
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thought nothing of it. They had no 
raster and plenty of sound on 3, 6 and 
10, which are the three Philadelphia 
stations. But on 2, 5 and 9, there was 
a weak snowy image of the adjacent 
channel and no sound. Varying the 
manual age control had no effect what- 
soever. After changing the 6SN7, which 
is one-half vertical oscillator and the 
other half age amplifier, the pictures 
and sound all returned to normal. 

I started to pack up my tube caddy 
and the customer asked me to clean the 
screen. Noting the front glass came off 
easily I took off the snap assembly and 
tried to pry the glass. "Pardon me, 
fellow," she said, and took over. She 
lifted the "plumber's friend/' pressed 
it firmly to the glass window of the 
set and pulled. The glass came out 
neatly and with open mouth I watched 
as she washed off the glass and the 
actual picture-tube face as she must 
have done many times before. I now 
carry a small toilet plunger with me 
and it comes in handy. No more crack- 
ing the edges of the glass while trying 
to pry the tight ones out with a screw- 
driver. 

I was out on a call a while back on 
a 16-inch Zenith. I went into the house 
very confidently. With an experienced 
hand I reached down to turn on the 
set. Sometimes the Zenith has its off-on 
switch on the left and sometimes on the 
right. Well, I reached down and I 
heard the lady of the house say con- 
descendingly, "It's the other knob." 

I tried to smile, but she wasn't look- 
ing at me — she was looking at the mud 
I had tracked across the plush living- 
room rug. I try to be very careful about 
both of these things but somehow they 
escaped me this time. So I started to 
swing the table model set away from 
the wall and I felt sick as one of the 
spindly table legs gave a small but 
definite crack as it was dragged over 
the rug. I tried another sick smile but 
my customer did not seem to want to 
return it. I could feel the temperature 
of the room increasing steadily. By 




then, I had the set on and I could hear 
sound and high voltage. A quick look 
showed the high-voltage lead had come 
out of the picture-tube well. Now I 
felt better, so I reached in and grabbed 
the lead by the rubber insulation. The 
solid punch of 12,000 volts dc knocked 
me and an entire knick-knack shelf to 
the floor. The mirrored back of the 
shelf was in tiny pieces. I got no fur- 
ther for the enraged housewife showed 



me where the door was. So, leave the 
"pie-throwing" to comedians. 

Don't be a know-it-all 

A set came into the shop a couple of 
weeks ago. It was a 21-inch Motorola 
with no high voltage. After checking 
the high-voltage section I discovered 
that by pulling out the 12BH7 vertical 
oscillator output tube, the brightness 
snapped back on but of course with no 
vertical sweep. The vertical size pot of 
5 megohms with a 1-meg stop had 
opened. It was in the grid circuit of 
the vertical oscillator. The grid voltage 
being lost ran the tube wide open and 
the plate current drain of the tube 
lowered the B plus throughout the set, 
subsequently killing the high voltage. 

Feeling proud of myself I hustled 
the chassis into the truck and took it 
back to the house. The lady of the 
house seemed a bit disappointed to see 
me. I thought that was strange. I in- 
stalled the chassis and while busy at 
work, reminded her a few times how 
lucky she was to have our expert serv- 
ice. Then, relaxed and confident, I 
switched on the set. Nothing happened. 
No filaments, no B plus, nothing. The 
lady of the house started to say some- 
thing but I masterfully waved her 
back to her chair and silence. After 
about 10 minutes of checking she said 
in a meek but determined voice, "I 
think I should tell you something. My 
husband forgot to pay the electric bill 
and they turned it off this morning." 

Before I close, I'd like to tell you 
about an incident that happened to 
Harold. He is an old pro at TV service, 
with a background of Army and civilian 
radio and years of TV service. He is 
also a great kidder. He had just finished 
a repair in an apartment house in 
West Philly on a 16-inch Admiral. The 
vertical output transformer was re- 
placed for causing a 60-cycle buzz in 
the audio and making the picture jump 
like a nervous dancer in a crazy rhythm 
with the buzz. The job now completed 
and the chassis inserted into the set, 
Harold began to make up the bill. He 
asked the friendly-looking man his 
name, "Hoppe" was the reply, 

Harold seizing on any pretense for a 
wisecrack, said, "Willie Hoppe?," think- 
ing fondly of the billiard champion. 

"Yes." he said, "I guess you could 
call me Willie although my friends 
call me Bill." 

Harold came back, 
"you pretty good w.th Vv^^V--' 
a cue stick, huh?" - :: n£$ A"-'- 

Mr. Hoppe smiled ".---^^^^^f **** 
and said, "Yes," and 
in mock of Harold, 
"pretty good." C l\ 

Harold laughed V T/ 

with the good-natured 
fellow and followed his beckoning 
finger into the next room. Those 
figurines were not china — they were 
metal and they looked like trophies. 
Mr. Willie Hoppe, the famous billiard 
champion, laughed and thought it was 
a great joke. END 
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Pitfalls to i void wheii getting 
g^flflj started in this field 

acquainted 
with 
color TV 



By ROBERT G. MIDDLETON :| 




THE change from black-and-white 
to color television is having almost 
as great an impact on the service 
technician as did the transition 
from broadcast radio to black-and- 
white TV. Getting acquainted with color 
TV is not easy — it requires many hours 
of experience with a color receiver to 
get a working knowledge of the service 
controls. 

Pointed out in this article are partic- 
ular pitfalls in the path of explorers 
into this new field. Perhaps the most 
important of these is the psychological 
hazard or mental attitude of the serv- 
ice technician. Not everyone has the 
intestinal fortitude to battle his way 
through the maze of technicalities. 

Common convergence pitfalls 

Just a sample of the difficulties: Joe 
Technician hooks up a white dot gener- 
ator and religiously follows the instruc- 
tions in the service manual. After a day 
or two of struggling, he finds the little 
color dots are farther apart than when 
he unpacked the receiver and he's sorry 
he tried to touch up the convergence. 

The difficulty is partly due to the 
fact that the manufacturer does not 
talk his language and does not clearly 
show him what to expect when each con- 
vergence control is adjusted. He may 
not warn of some obvious pitfalls. 

Because of incomplete discussion by 
the manufacturer, Joe gets to a point 
where the pattern apparently does not 
do "what the book says" and of course 
he's at a complete loss till he gets some 
help from somebody. 

For example, some receivers have a 
shift lever to retract the convergence 
coils from the neck of the tube when 
the receiver is shipped. More than one 
good technician has spent hours proving 
that a picture tube cannot be converged 
with the convergence coils retracted. 
This is a treacherous pitfall for the 
beginner. Always remember to check 
the convergence assembly for a shift 
lever, and lower the convergence coils 
to the tube neck if required. 

White dot patterns are the thing to 
use to check color convergence, of 
course (Fig. 1). The patterns appear 
simple, and they are. But — the hori- 
zontal sync signal from the generator 



must be on frequency, A picture tube 
can be converged off frequency (15,650 
or 15,K50 cycles) but there will be rain- 
bow fringing on black-and-white. Be 
sure the generator is close to 15,750 
cycles. This caution applies particularly 
to shop-built white dot generators. 

The reason that correct frequency is 
important is that horizontal dynamic 
convergence circuits are not purely 
resistive but also reactive. When the 



Room-lighting effects 

Another pitfall lying in wait for the 
unwary technician is room lighting. If 
the screen is balanced for color in the 
daytime and used chiefly under artificial 
light, the raster will no longer be a 
neutral gray but will be tinted with 
red, green or blue, according to the 
type of light used in the room. Balance 
the screen and background controls 




•Chief field engineer, Simpson Electric Co. 
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Fig. 1— The w 
synced very 

generator sync is off frequency, the 
phase of the convergence waveforms is 
shifted. This causes the technician to 
misadjust the convergence coils to 
compensate for the incorrect sweep 
frequency. True, the TV station trans- 
mits color at 15,734 cycles. But black- 
and-white is at 15,750 cycles. A small 
amount of misconvergence can pass 
unnoticed in a color program, but color 
shows up like a sore thumb in black- 
and-white. Converge on 15,750 cycles! 

The color tube can be converged best 
only when operating at its specified 
voltage — up to 30,000 for some tubes. 
Don't take it for granted the voltage 
is correct! Measure it with a high- 
voltage probe and meter, as directed in 
the service manual. And don't attempt 
convergence till width, height, linearity, 
cente ring and focus adj ustments are 
correct! 



hite dot pattern must be 
close to 15,750 cycles. 

under the type of lighting that will be 
most used for viewing! 

A somewhat similar pitfall is abnor- 
mally high setting of the red screen 
control. It is only too easy to set that 
control so high that the picture tube 
draws so much current that its life is 
shortened. Check the service manual 
carefully, or consult a picture-tube 
manual, and measure the red screen 
current to make sure it's within limits. 

Magnetized tube shields 

Another pitfall in the way of our 
friend Joe Technician is the scientific 
fact that the picture-tube shield can 
be magnetized when contacted by a 
magnetic screwdriver, pliers or other 
magnetic object. That screwdriver may 
have been very handy for recovering 
screws, but leave it behind when you 
go on a color job! If the shield is 

RADIO-ELECTRONICS 



www.americanradiohistorv.com 



magnetized, the only way to get good 
purity is to degauss the tube first. 

And when using the degaussing con- 
trol, remember another pitfall. Rim 
magnets will be weakened unless re- 
moved or retracted into their shunts 
during degaussing. Likewise, the mag- 
nets on the neck of the tube will be 
weakened if the degaussing coil is used 
carelessly. Even your service meters 
may be damaged and must be kept away 
from the field of a degaussing coil. 

It is worth while to have a degaussing 
coil with you on all calls. Sometimes 
magnetism turns up in the tube shield 
for some unknown reason. Many things 
can cause this — the set may have been 
moved, for instance. Play safe and 
take a degaussing coil with you ! 

Loss of color sync 

Early in his experience, every color 
technician will have to adjust color 
sync on a receiver. A set may perform 
perfectly at the shop but, if the signal 
is weaker at the installation, may lose 
sync. Pity the poor fellow who tries to 
lock in the weak color signal by turning- 
all the slugs in the color oscillator and 
reactance tube coils! Instead of improv- 



delivery to the customer.) 

Loss of color sync is sometimes the 
result of an unsuitable antenna char- 
acteristic which causes severe attenua- 
tion of the color burst although the 
black-and-white component of the sig- 
nal may be relatively high. Sharply 
tuned high-gain antennas are partic- 
ularly bad offenders. Indoor antennas 
can also cause color sync trouble unless 
suitably located. 

Instruments go wrong, too 

One puzzling case, which nearly re- 
sulted in sending two sets back to the 
manufacturer, shows up another pit- 
fall. Chrominance circuits seemed to 
be out in the same way in both receivers. 
The white bar looked pink and the cyan 
bar green when the phasing control was 
adjusted to make the red bar look red. 
The field engineer had to call and point 
out that a tube in the color bar genera- 
tor was going bad. The idea that the 
instrument might be at fault had never 
occurred to the two technicians who 
were trying to adjust the receivers. 

Instruments are subject to all the 
ills that befall the receiver itself — tubes 
age and component values may even- 
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Fig. 3 — Diagram hows reasonably flat 
vertical amplifier response to 4.5 mc. 
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Fig. 4 — Diagram shows generator and 
scope setup for obtaining Fig. 3. 



a vertical amplifier is shown in Fig. 3. 
Not a perfectly flat response, it is 




Fig. 2 — Typical chroma displays from a color bar generator. Left, chroma bar sig- 
nal — burst 20% subnormal. Right, linear phase sweep signal — horizontal sync subnormal. 



ing the situation, he usually winds up 
by bringing the set back to the shop. 

If color sync is poor first check the 
setting of the age threshold control, 
usually provided, and determine whether 
the station signal is being attenuated 
at this point. Recheck the adjustment 
of the fine-tuning control — this is a 
more critical setting than for a black- 
and-white receiver. Finally, adjust the 
color afc balance control with a vtvm, 
if necessary. In 99 cases out of 100 the 
color sync will come in OK. 

If the receiver was operating satis- 
factorily back at the shop, it is highly 
unlikely that any tubes need replacing 
or that the coils in the color sync sys- 
tem need retuning. (The better color 
bar generators provide adjustable burst 
voltage as well as ample signal attenua- 
tion so that receiver operation on weak 
signals can be checked easily before 
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tually drift. In consequence, the propor- 
tions of the color test signal may change 
and the user will be misled until the 
trouble is corrected. 

The best check of the signal output 
from a color bar generator is made 
with a wide-band scope (Fig. 2). Con- 
sult the service manual for the genera- 
tor and adjust the service controls (or 
replace tubes) to obtain correct wave- 
forms on all output signals. Remember, 
too, that wide variations in line voltage 
can impair the output from a properly 
adjusted generator. Check the line volt- 
age in the customer's home. 

A scope used to check the output from 
a color bar generator must have flat 
response up to 4 mc. The frequency 
response of its vertical amplifier should 
not be taken for granted, but should 
be checked with a good sweep genera- 
tor. A typical sweep-frequency test of 



sufficiently good to make a useful check 
of a color bar generator signal. The 
test setup used to check out the scope 
is shown in Fig. 4. 

A final word of caution concerning 
scope checks with conventional AM 
generators: Since the output from an 
AM generator may vary greatly from 
one band to another and even from end 
to end of a single band, the output from 
such instruments is usually unsuitable 
for scope checks. Vertical amplifiers 
should be checked with a known-good 
sweep generator having low-frequency 
output down to 15 or 20 kc. In case the 
generator has limited low-frequency 
output, a good audio oscillator can be 
used to test the low-frequency response 
of the scope. In case the uniformity of 
output from the audio oscillator is 
questionable, a good check can be made 
with an ac vtvm. END 
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PROPER ADJUSTMENTS 



KEEP VIEWERS HAPPY 



By HAROLD DAVIS 




II A ND another thing!" his voice 

/ \ boomed out. "When you get 
/ \ the set fixed, for goodness 
sake's adjust it!" 

It was one of my friendly competitors 
bawling out his service technician. 

"Why can't you get technicians to 
adjust a set?" he asked me later. 

"The biggest reason is that they 
don't know how," I answered. 

"Don't know how!" he thundered. 
"I've showed them a million times." 
(Figure of speech of course.) 

"You have to do more than show 
them," I ventured. "You have to teach 
them." 

"Well, how do you teach them? I'd 
like to know." 

Remembering my wartime training 
course, I answered calmly, "You have 
to tell them. You have to show them. 
Yon have to demonstrate to them, step 
by step. Then let them tell you and 
show you. Correct their mistakes and 
make them do it over and over until 
perfect. Check them frequently to see 
that they haven't picked up any bad 
habits." 

"Here," he joked, handing me the 
keys. "You can have the place. I quit!" 

I consider my friend above average 
in shop management or he wouldn't 
even recognize the importance of proper 
adjustments. Far too many service 
technicians run in and out houses, 
install tubes and leave the set out of 
adjustment. Many of them may not 
know how to adjust a set and as a 
result stick to the old rule of letting 
good enough alone. 



To adjust a television set properly 
takes time, even when you know what 
you are doing. The set should be thor- 
oughly warmed up; adjustments on a 
cold set won't hold. And due to the 
variation in the human eye, a more or 
less mechanical procedure should be 
followed. 

If a service technician hasn't been to 
a set for a few months, check the follow- 
ing: 

1. Tuner oscillator slugs 

2. Vertical linearity and height 

3. Horizontal a.f.c. and drive 

(phasing if necessary) 

4. Ion trap 

5. A.g.c, if any 

6. Picture positioning 

7. Brightness and contrast 

8. Focus 

If the fine-tuning control on a set 
will not produce sound bars in the pic- 
ture When turned to the end, the oscil- 
lator slugs need adjusting. Sometimes 
it's hard to recognize which side of the 
carrier the sound is on. The sound is 
the low-frequency side and usually is 
the side of the carrier reached with 
the slug farthest in. Some sets use a 
single adjustment for all low channels 
and another for all high channels. Some 
sets with series-wound coils require 
adjusting all slugs to position the one 
required. This is particularly true on 
channels 2 and 3 on some RCA sets. 

Some service technicians adjust the 
oscillator slug for the strongest picture. 
On local stations this causes a blur, 
greatly reducing detail. Some tech- 
nicians take advantage of this situation 



to cover up shadows and ghosts caused 
by faulty antennas. The result is that 
the customer does not get good tele- 
vision. 

When the correct position of the 
slug is reached, the customer should 
be "taught" (refer to preceding par- 
agraphs) how to use the fine tuning. 
Tell him it's simple. Just roll the fine 
tuning until sound bars appear and roll 
it back until they disappear. Then show 
him that to continue turning will blur 
the picture. Let him try it while you 
watch. 

Vertical linearity and height cause 
some service technicians trouble because 
they don't understand their functions. 
These controls make the picture more 
linear vertically — with these controls 
the raster lines can be spaced the same 
width from the bottom to the top of 
the screen. If the lines are widely 
spaced at the top, the characters will 
look like pygmies with long topknots. 

On most sets vertical linearity spreads 
the top of the picture and height the 
bottom. However, some sets are just 
the reverse. It is easy to tell simply 
by varying each and observing the 
effect. 

These controls can be mechanically 
adjusted by closing both completely, 
producing a small band of a raster 
across the screen. No picture is neces- 
sary. Turn height until it is obvious 
that the bottom lines are becoming 
wider than the top (or vice versa). 
Turn VERTICAL linearity until the top 
raster lines are the same width. Increase 
slightly and then increase height. Con- 
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tinue this procedure until the screen 0 
is covered with raster lines all of which 
are the same width. Check this by 
tuning in a picture and with vertical 
HOLD, roll the vertical blanking bar up 
and down the screen. It should stay 
the same width all the way. 

It is often found that the raster will 
reach either the top or bottom of the 
screen and leave a blank space at the 
other position. When this occurs it is 
necessary to move the entire raster up 
or down with the positioning or center- 
ing ring. Don't follow the sloppy prac- 
tice of deliberately distorting the raster 
to make it fit the screen. 

The final analysis on this operation 
is observing it on a test pattern. But 
in this day of round-the-clock TV, most 
service technicians haven't seen a test 
pattern since they staggered in just 
ahead of the milkman on New Year's 
Eve. 

Horizontal linearity and width re- 
quire less attention than the vertical 
controls. However, the raster may often 
be spread horizontally enough to com- 
pensate for a weak tube where it is not 
convenient to install a new one. Also, 
in changing horizontal output tubes, it 
is often necessary to adjust the width. 

If the raster covers the screen hori- 
zontally with a little to spare, the width 
is usually okay. Horizontal linearity 
can be checked without a test pattern 
by observing some straight vertical lines 
in the edges of a picture. If these lines 
bulge, horizontal linearity is usually 
out. (Not to be confused with a wiggle 
that often occurs at the top of a pic- 
ture.) Horizontal linearity affects the 
right side of the screen on most sets. 
On some RCA models (those using 
6CD6's) maladjustment will produce 
excessive drive on the plate of that 
tube. This can be detected by pulling 
a spark with a screwdriver. Adjust 
HORIZONTAL LINEARITY for minimum 
sparking at the plate (top cap). 

Horizontal a.f.c. should be adjusted 
until the set will either not fall out of 
sync for the full rotation of the hold 
control, or will fall out on each side. If 
white jagged lines appear as the hori- 
zontal hold is turned to its extreme, it 
is a good sign that the phasing needs 
adjusting. Most sets use a .01 -/*f capac- 
itor across the horizontal oscillator coil. 
When this capacitor changes in value, 
horizontal phase, the control opposite 
horizontal A.F.C, needs touching up. 
This is particularly true with Admirals, 
Crosleys, Majesties and some others. 
Phasing can be reached on most sets 
without pulling the chassis by cutting 
the screen wire under the bottom of the 
cabinet. A.f.c. and phase adjustments 
are being turned the correct way when 
the bars become fewer and wider. More 
and narrow bars indicate farther out 
of sync. 

horizontal drive usually has more 
effect on the width of the raster than 
does the width control. On most sets, 
loosening the screw increases the drive 
because the capacitor is a bypass unit 
connected to the horizontal output grid. 
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If excessive drive is used, it will cause 
vertical white lines on some sets. Too 
little will cause black lines. This is 
specially true on RCA sets. 

Ion-trap magnets should always be 
adjusted. When there is a substantial 
voltage change in the set or when there 
is an emission change in the picture 
tube, the ion-trap magnet position 
changes. It is always adjusted to the 
spot that gives the brightest raster. 
However, it is found that occasionally 
the raster decreases in size as the raster 
brightens. This is a false indication. 
The raster is brightening simply be- 
cause it is covering less screen area. 
After checking the yoke to see that it 
is forward as far as possible, adjust 
the positioning ring and the focus coil, 
if any. Then set the ion-trap magnet 
to maximum brightness consistent with 
complete screen coverage. It will be 




. . like pygmies with long top-knots." 



found that each movement of FOCUS, 

HORIZONTAL DRIVE and CENTERING affects 

the ion-trap magnet position. In fact, 
the magnet should be rechecked the last 
thing before leaving the set. It must 
be adjusted when the picture tube is 
rejuvenated or when a brightener is 
installed. 

A.g.c. adjustments are simple. Tune 
the set to the strongest signal received. 
Turn the control until the picture pulls 
or blacks out; turn back until it is 
stable. No variation with this control 
indicates no or poor a.g.c. Too much 
a.g.c. will cause poor contrast, but 
border-line adjustments are dangerous 
because conditions may change suffi- 
ciently to cause the set to pull or black 
out. 

The picture is positioned on magnetic 
sets with a lever that works like a 
control stick in an airplane — it moves 
the picture four ways. When the lever 
is pushed up and down, the picture 
moves sideways. When it is moved 



back and forth, the picture moves up 
and down. (Sometimes the lever ex- 
trudes to the side which messes up this 
procedure, but the movement is still 
there.) Failure of the picture to respond 
properly to lever movement can usually 
be traced to an improperly fitting yoke 
or focus magnet. 

On electrostatic-focused sets, there 
are usually two rings with tabs that 
can be moved around the neck of the 
tube. They cause the picture or raster 
to follow an off-center circle pattern. 
Both up and down and side motion can 
be produced if one is patient. (This 
arrangement is used for purity adjust- 
ment on color sets, so practice on black- 
and-white is not a waste of time.) 

Brightness and contrast are two 
controls usually available to the cus- 
tomer and he should be "taught" their 
correct use. To do this mechanically, 
instruct him to turn the contrast off. 
Turn brightness down until the screen 
is dark. Bring up brightness until the 
screen is dimly lit. Tune in a station 
and adjust contrast until the picture 
tone values look like a fine photograph. 
If necessary, bring up brightness slight- 
ly and readjust Contrast to make a 
glossy photograph. Impress upon him 
that a good picture depends upon a 
blend of brightness and contrast. 

Changing from station to station 
will often require adjusting of both the 
fine tuning and contrast. Explain this 
to the owner. 

Focus is something widely misunder- 
stood. All you can do with focus is to 
make the raster lines clear and distinct. 
It has nothing to do with the quality 
of the picture. If the raster lines are 
distinct, the set is in focus. There are 
two types of focus — electrostatic and 
magnetic. Electrostatic focus is obtained 
with a potentiometer or may be auto- 
matic; magnetic focus by positioning 
the focus magnet (on old sets by vary- 
ing current through the focus coil). 
If the set fails to focus, it is usually 
due to improper positioning of the yoke, 
low electrostatic voltage or the picture 
tube. Sometimes magnetic focus can 
be improved by installing bolts or pieces 
of metal rod around the magnet, be it 
too strong, or ,an additional magnet if 
too weak. Installing additional ion-trap 
magnets close to the focus magnet has 
been known to help; positioning the 
magnetic assembly usually does the 
trick. Electrostatic-focused tubes can 
be used in magnetic sets without change 
(other than removing the focus coil in 
old sets). Magnetic- foe used tubes can 
be used in electrostatic sets by install- 
ing a magnetic focus assembly. 

Any change in supply voltage, emis- 
sion of the horizontal output tube or 
the picture tube will vary the focus. 

On sets where the focus control is 
available from the front, the customer 
should be taught to use it. I said 
"taught" which means "telling him, 
showing him, demonstrating to him, 
watching him do it and correcting his 
mistakes." end 
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Dear Editor: 

You'll probably fire me for my defec- 
tion but, in reporting the Electronic 
World Fair for 1962, I'm still stalled 
at the booth exhibiting the Slowblow 
TV chassis XX 314159— series DOG— 
model NUTS271828— code 4343. I've 
been there for three days! Just can't 
tear myself away! 

The DOG chassis is a gold mine of 
all the best design features dreamed 
up since TV got into the living room. 
Slowblow's placement of all the tubes 
on the underside of the chassis is a 
fascinating development. The chassis 
must be completely removed from the 
cabinet to determine whether the heat- 
ers are even lit. True, others pioneered 
here, vide Motorola as early as 1948, 
where both front-end tubes plus high- 
voltage rectifier were cleverly buried 
out of sight. At a later date (1955) 
CBS-Columbia crudely copied the same 
trick. Crudely, because CBS erred in 
leaving a small hatch at the bottom of 
the cabinet. A TV repairman just 
might — after extended practice — suc- 
ceed in groping up into the innards of 
that set and pulling tubes for checking. 

Also in 1956 RCA really scored points 
in their portables — it was necessary to 
demount the pix tube to get at the 
tubes in the horizontal sweep section. 
Slowblow has made all such clever de- 
sign features seem childish, because all 
tubes and parts are concealed under 
a riveted cover. Of course, Motorola 
and others used similar covers years 
ago, but they were secured by merely 
a few dozen easily removed sheet-metal 
screws, Slowblow triumphs here by 
using a cover of boiler iron, riveted in 
place. Nothing less than a pneumatic 
jack hammer or a Mi-hp electric drill 
will remove it. 
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Another daring innovation in the 
DOG chassis is Slowblow's clever sys- 
tem of locating the identification of pix 
tubes inside the glass envelope. Past 
years have witnessed some progress 
along this line, a typical example being 
the astute caper of putting the CRT 
number on its outer rim, where it was 
securely hidden under the mounting 
strap. (Thus making it impossible to 
quote a replacement price without 
pulling the set and demounting the 
tube.) Clever enough, of course, but 
feeble compared to Slowblow's tubes, 
which must be broken to discover what 
breed of cat they may be. Of course, the 
consequent implosion completely de- 
stroys all identification, which really 
teaches nosey repairmen a lesson, as 
the DOG demonstrator aptly phrased it. 

A common reaction among the 



crowds constantly surrounding the DOG 
booth is amazement over Slowblow's 
ability in compressing his chassis to the 
size of a stunted cigar box. Sure, G-E 
did some avante-garde pioneering in 
this field as early as 1948. Again in 
1956, G-E and a few others shared 
honors with their portables. Slowblow's 
use of a 500-ton hydraulic press makes 
all these earlier efforts appear less 
than inspired by a very wide margin. 
Slowblow's gigantic press jams all 
components into a cubage of less than 
13,3 inches — and the DOG demonstrator 
asserts that not one part in the chassis 
can be replaced in less than 3.5 hours. 

From Sylvania Slowblow has drawn 
exclusively in soldering his high-voltage 
rectifiers in place (he uses five lX2's). 

Also from one of their 1955 chassis 
he has borrowed the famous high-volt- 




An enlargement 
showing the riv- 
ets in a small sec- 
tion of the lat- 
est Slowblow TV 
chassis. 
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age grounding bar. You'll recall this 
bar extended through the rear apron — 
spring-loaded — and, when tripped (usu- 
ally by an owner with an investigative 
turn of mind), grounded the corona ring 
of the high-voltage rectifier, immedi- 
ately burning out its filament. Slow- 
blow's grounding bar does triple duty, 
however. It also short-circuits the ac 
input to the set (blowing the customer's 
house fuses) and simultaneously ex- 
plodes a small demolition charge of 
TNT hung on the loudspeaker frame. 

Borrowed from another all-time stroke 
of genius is the location of the PHONO 
switch directly behind the on-off- 
volume-control knob. You'll remember 
that this feature produced numberless 
home-service calls when televiewers in- 
advertently turned both knobs when 
turning on their sets — thus creating a 
no-raster-no-sound-no-nothing condi- 
tion. Slowblow has not only copied this 
particular gimmick but has also added 
two additional phono switches, located 
directly behind the contrast and fine- 
tuning controls, respectively. Turning 
either of these controls clockwise or 
counterclockwise immediately puts the 
set on phono, which really teaches the 
customer a lesson, as the DOG demon- 
strator pointed out. 

Borrowed from one of Philco's clever 
design points is Slowblow's treatment 
of the interlock cord. The best Philco 
could do here was to mount the female 
end of this cord on a long, springy 
holder, requiring usually five minutes 
of blind fumbling to get the cover back 
where it belonged. Slowblow's inspired 
design puts the interlock at the end of 
an even springier holder which has 
three right-angle bends in its length. 

Also worthy of mention are the 48 
woodscrews used to secure the back 
cover of the DOG cabinet (Best total 
previously : a mere 28 on some Sentinel 
cabinets.) Moreover, instead of using 
the customary soft-iron Phillips screws, 
which could be removed at least twice 
before the heads were gouged out, the 
DOG chassis ingeniously uses screws 
made of solder, removable only by cut- 
ting off their heads with a pair of 
diagonals. 

Fuses soldered into place and on the 
underside of the chassis to boot is a 
trick as old as TV. Packard-Bell, Sears 
Roebuck, Motorola, Du Mont and others 
have been using it for years, Slowblow 
has wrapped up all brilliant advances 
of the past in a single package by 
soldering all his numerous fuses inside 
the deflection yoke, where it is neces- 
sary to strip off the horizontal windings 
to get at them. 

Packard Bell is obviously responsible 
for Slowblow's location of age, height, 
focus and vertical linearity controls on 
the front of his creation, handy for 
customers to play with. Like many 
Packard Bell, Gamble-Skogmo, Sears 
and other chassis, the DOG horizontal 
hold control is hidden well out of sight 
in the back end of the chassis. In addi- 
tion to these conveniences, the DOG 

JANUARY, 1957 



chassis also makes available to the user 
the sound-trap, adjacent-channel pic- 
ture and sound traps, together with the 
discriminator slug. (In the press of 
getting the DOG chassis into produc- 
tion, a control which would have per- 
mitted the customer to rotate the ion 
trap was reluctantly omitted.) 

The less-intelligent among TV manu- 
facturers of the 'Fifties supplied tube- 
function charts with their sets as an 
aid in service work. The smarter ones 
merely showed position and type with- 
out further comment, while the really 
topnotch engineers hid their charts 
behind the high-voltage cage (TravLer 
for one) or else pasted them on the 
bottom of cabinets (Philco, Admiral, 
et al). In another bold stroke forward, 
Slowblow puts his tube function chart 
inside the vertical output transformer 
and cleverly compounds confusion by 
supplying a chart which doesn't match 
the chassis, an ingenious innovation of 
Hoffman, Emerson, Tele-King and other 
pioneers. 

In the matter of dial cords, Slowblow 
admittedly is not too far ahead of his 
competitors. True, each chassis uses 
slightly more than 18 yards of dial 
cord, 33 assorted pulleys and 17 springs 
of various sizes, but not a few earlier 
designers came rather close to this 
mark. Not too much to brag about, in 
this correspondent's opinion. 

Much like certain Westinghouse 
chassis, Slowblow has attached a num- 
ber of components to the top of the 
high-voltage cage, all of which must 
be removed and subsequently replaced 
by any snoopy TV technician who 
wishes to see what gives within. 

Collapsible tube shields (which first 
appeared about 1955) are used through- 
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out the DOG chassis. Slowblow has im- 
proved them chiefly by making toler- 
ances between sections so close that 
they are guaranteed to jam after being 
extended and collapsed only twice so 
they must be pried off with pliers and 
screwdriver. The originals, remember, 
could be so used at least four times. 

Last to be mentioned, but definitely 
not least is the photomodule system of 
assembly used in the DOG chassis. By 
piling approximately 30 interlocking 
photographic prints one on top of the 
other, Slowblow manages to form 
inductances, capacities, resistors and 
their connecting links. 

The DOG demonstrator freely ad- 
mitted that this method of construction 
posed certain complications in service 
work. For instance, after locating the 
particular layer in which a failure had 
occurred (how it was to be located is 
an item upon which the demonstrator 
refused to comment) , the technician 
proceeds to separate the bonded layers 
of photographs with his pneumatic 
jack hammer. 

Then, after photographing and 
developing a new section (a complete 
commercial photographer's outfit, in- 
cluding darkroom, is required in serv- 
icing DOG receivers), he substitutes it 
for the failed section. He then bonds 
the whole mess together again with his 
500-ton hydraulic press. These presses 
are supplied by the Slowblow Corp. at 
cost, plus slight charges for handling, 
crating, etc., together with a free 
insurance policy which provides for 
cut-rate psychiatric treatment when the 
technician finally blows his top. 

Trusting you are the same, 
Yours truly, 
H. A. HlGHSTONE 
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Back in the 20's, the late 
Texas Guinan used to hail 
speakeasy patrons with that 
dubious greeting — and they 
loved it. But times have 
changed and people no longer 
think it's funny when they get 
substandard merchandise, 
Thats' why we require all mail 
order tube advertisers in 
RADIO-ELECTRONICS Magazine 
to specify that the tubes are 

■ New and unused 

■ Not mechanical or 
electrical rejects 

■ Not washed or rebranded 
Of course if you really want to 
be a "sucker" - don't read 
RADIO -ELECTRONICS, because 
all our mail order tube adver- 
tising is 100% pure. 
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Summary and review of 
TV dx during the 
past year 




By ROBERT B. COOPER, JR. 



ANOTHER year of organized re- 
/\ porting- of television dx recep- 
I \ tion has come to an end. Dur- 
ing the past 12 months, several 
of our reporters managed to reach the 
magic number of 200 stations logged, 
and one dxer we know of is just under 
the 300-station mark! While a station 
total of 74 is pretty respectable, an 
Arkansas dxer has managed to see 
that many in a single 24-hour period! 
Reception on uhf has come into its own, 
especially along the Great Lakes and 
Gulf coast. Although the uhf trops 
record now stands at 750 miles, many 
nice loggings of 400-500 miles are 
reported from those areas of the country 
bounded by large bodies of water. 

Television dxers reporting to the 
Radio -Electron ics TV dx column are 
performing a very valuable service by 
contributing to man's knowledge of vhf 
and uhf wave propagation. Your reports 
are carefully screened and gone over 
for items of general interest. They are 
then tabulated in order to give an idea 
of the scope of the dx during the past 
year. Your reports are then made 
available to interested parties and 
groups across the country. Several mili- 



tary and civil government agencies and 
a number of colleges have been among 
those studying them. Those reports 
from 1950 were still traveling in 1952! 

During the past five years, the Janu- 
ary issue of this magazine has carried 
detailed analyses of these TV dx re- 
ports, together with explanations of the 
various forms of dx to be encountered. 
Less detailed reports were carried in 
earlier TV issues. The August and 
October, 1956, TV dx columns also 
carried descriptions of the forms of dx 
reception. Anyone who finds the follow- 
ing article "so much Greek" is advised 
to look into these past issues. 

Review of 1956 

As TV dx seasons go, 1956 was a 
bit below par. As more TV fans across 
the country become interested in dx 
reception, the number of individual re- 
ports continues to grow by leaps and 
bounds. Careful comparison, however, 
has shown 1956 to be weak in both 
major forms of dx reception, tropo- 
spheric (extended ground wave) and 
sporadic-E skip. 

1956 had its good points, however. 
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Alert observers in Arkansas, Illinois, 
Indiana and New York report reception 
from station KENI, channel 2, Anchor- 
age, Alaska. This station had been noted 
but once before in the States. 

Noticeably lacking are reports of 
reception during the summer months of 
the Brazilian and Venezuelan low- 
channel stations. Robert Seybold of 
Dunkirk, N. Y., is the only dxer who 
seems to have intercepted the South 
Americans this year. Bob notes recep- 
tion from PRF-3-TV, channel 3, Sao 
Paulo, and PRG-2-TV, channel 2, Rio 
de Janeiro, Brazil, on Aug. 7, 1956. 

At least one Caribbean area station 
is destined to fame in the Eastern and 
Southern areas of our country. Of all 
of the letters received requesting infor- 
mation on identification of a single 
station, channel 3, Santa Clara, Cuba, 
far outranks all competitors. This sta- 
tion is part of a Cuban television net- 
work that has channel 4, Havana, as 
its main origination point. The network 
call sign — Television Nacional, TVN-3, 
TVN-4 — frequently shows up on photo- 
graphs sent to us. 

Not all dx reception reported is 
exactly according to set patterns. Mrs. 
Evelyn B. Hall of Grafton, W. Va., 
notes reception of CFPL-TV, channel 
10, London, Ont., on her receiver's 
channel 6. It seems that Mrs, Hall re- 
ceives her television via a cabled sys- 
tem and the antenna in the mountains 
above Grafton was doing a fine job. 
The conversion to channel 6 was made 
by the cable company. 

Some unconventional dx 

Nor is all dxing done with elaborate 
antenna arrays. Bill Satterwhite of 
Richmond, Va., reports reception from 
10 states and 3 countries with nothing 
more than a pair of rabbit ears on top 
of his receiver! Eugene Webb of 
Seattle, Wash., reports KNXT, channel 
2, Los Angeles, and KTVR, channel 2, 
Denver, on his rabbit ears and portable 
television receiver. 

Just to prove that we have no corner 
on the TV dx field here in the Western 
hemisphere, Jetterson and Sandblom of 
Skillingaryd, Sweden, report dx recep- 
tion from Italy, Switzerland, Belgium, 
Czechoslovakia, Denmark, France, Ger- 
many, Great Britain, Holland and the 
USSR during the past couple of 
years. 

Frank Greene of Roswell, N. M., 
notes reception from stations in Mexico, 
Canada and the United States at the 
same time and the same channel on 
May 7, 1956. How is that for inter- 
national cooperation ! 

Although high-band reception (chan- 
nels 7_13) over distances of 800 miles 
is not too common in areas east of the 
Rockies, it is all but unheard of along 
the Pacific coast. Cecil Murrow of 
Elma, Wash., reports reception from 
KFRE, channel 12, Fresno, Calif., and 
KERO, channel 10, Bakersfield, Calif. 
We would like to hear from others who 
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have had similar luck with the high 
channels in Western areas. 

Along the same line, but with the 
results that we have been led to ex- 
pect, Paul R. Guinn of Grand Junction, 
Colo,, notes that, after moving from 
equally mountainous Tennessee, his 
high-band tropospheric reception has 
fallen to zero, No high-band dx in any 
form has been noted in two years in 
Colorado. 

Meteor-scatter dxing (bursts) has 
received a good deal of hashing over 
in our regular column. Several fellows 
are finding it fascinating to be able 
to sit down and log dx most any day 
they want to try. M, W. Degeer, Tulsa, 
Okla.; J. D. Burch, Hot Springs, Ark.; 
Collins, Buffalo, N. Y.; Schafer, Ken- 
more, N. Y., and Seybold, Dunkirk, 
N. Y., are but a few who have found 
MS dxing profitable toward building- 
one's station totals. 

Imagine trying to dx with seven 
local stations! Dan Samuels, of Mt. 
Vernon, N. Y., has given it the do-or-die 
try and his net result- is 55 dx stations 
logged. Dan's best dx is 1,500-miler 
KFDX, channel 3, Wichita Falls, Tex. 

Reporter Harold Glick, Yellowknife, 
Northwest Territory, Canada, might be 
classified as just the opposite of Dan 
Samuels, Glick not only has no local 
stations, he can't receive any television 
unless dx is in. He lives near the Arctic 
circle, nearly 700 miles from the nearest 
TV station! Harold* has been at it for 
2V2 years, and uses a large rhombic 
antenna directed on the United States. 
He has even gone so far as to install 
several other TV receivers in Yellow- 
knife for the many people who are will- 
ing to take "pot luck" on what TV dx 
has to offer! 

As evidence that our hobby is prob- 
ably not a passing fad, we are proud 
to announce that the American Iono- 
spheric Propagation Association, the 
world's only TV dx organization, is now 
beginning its fourth year of operation. 
The AIPA monthly bulletin is currently 
published by Robert Seybold, RFD No. 
2, Dunkirk, N. Y. Bob notes that the 
AIPA is always happy to have inquiries 
concerning membership. 

Reception via the aurora 

This year was a milestone for dxers 
in one field of dxing. Prior to April, 
1956, no dxer had ever been able to 
identify any dx via auroral reflection. 
A large auroral display on the eve- 
nings of April 26 and 27 changed that. 
The aurora was of such brilliance that 
it was visible as far south as central 
California, Kansas, Tennessee and 
North Carolina. Ed Hepp, of Portland, 
Ore., reports audio identification only 
on KREM. channel 2, Spokane, Wash., 
and KCRA, channel 3, Sacramento, 
Calif. Reception was possible only 
when the antenna was pointed north- 
east from Portland. The video remained 
too blurred and jumbled, with broad 
lines, to be identified. 

Paul Swartz of Gibsonburg, Ohio, 
also notes the effects of auroral recep- 
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tion on April 26, observing that just 
prior to the aurora display, trops was 
very good on the high channels. In 
accordance with this, Carl Lupton, of 
Shelbyville, 111., notes very unusual 
trops reception from Kansas and Okla- 
homa on the evening of the 26th. 

Jerry Easter of Vinton, Iowa, reports 
very strong aurora reception on chan- 
nels 2-11 on the evening of April 26. 
The best antenna heading was north- 
west and, from some of the audio copied, 
the stations were in the Mountain 
Standard Time zone. The video cleared 
for a few minutes at a time, with 
watchable pictures as high as channel 
4. Frank Hill of Gallipolis, Ohio, notes 
good to excellent trops reception on the 
evening of the 26th, to a distance of 
300 miles. Frank also caught more 
auroral reflection on March 22 from 
7:05 pm to 7:16 pm EST. Reception 
was on channels 2-6, with channels 2 
and 5 especially strong. Easter of Iowa 
notes reception via aurora on both 
March 10 and 22. 

In May, Art Collins of Buffalo, N. Y., 
noted auroral reception from the north-* 
west on the 24th. WCBS, channel 2, 
New York, was audible on a beam 
heading of northwest only. Other 
auroral reception was noted on chan- 
nels 4-6, but not strong enough to 
identify. 

Although aurora reflection has not 
been too promising in the past years, 
it should improve markedly in the 
next year or so. This is a direct result 
of the new sunspot cycle which reaches 
a maximum this month, and the mag- 
netic storms 1 hat accompany the sun- 
spots. Observers will have the best 
luck with auroral reflection in the 
spring months. Aurora has a habit of 
repeating itself every 27 days, so be 
on the lookout for recurrence openings. 
Dxers north of the Mason-Dixon line 
will have the best luck, aiming their 
antenna arrays to the north, north- 
east and northwest from 4 pm local 
time on to early morning. Watch the 
lower channels first. Oh yes, don't for- 
get that F2 openings are most likely 
to occui between the United States and 
South America on mornings following 
a large auroral display. 

Our featured dxer for this year is 
Robert Seybold, of Dunkirk, N. Y. 
Bob began his dxing just three years 
ago and has amassed the amazing total 
of 290 stations received, with 257 of 
these stations verified by letter or 
photograph of the station identifica- 
tions! These stations are in 45 states 
and 8 countries and include 38 foreign 
stations. Bob has what is far from an 
ideal dx location, although it does have 
its good points. He is just 40 miles 
from stations operating on channels 2 
and 4, which does, of course, play 
havoc with low-band dx reception. Being- 
located close to Lake Erie, his trops 
(ground wave) reception is very good, 
especially to the west. Upward of 30 
stations are logged on an average day, 
from a location only 35 feet above sea 
level! Bob's antenna is an all-channel 



Yagi array for the vhf band and a set 
of 12 bowties with reflector for uhf 
reception. The uhf includes stations 
from Massachusetts to Illinois and 
south to West Virginia. High-band 
vhf dx reception includes calls from 
Texas, Oklahoma, Kansas and Nebraska, 
over 1,000 miles distant. Low-band skip 
includes stations from Alaska to 
Brazil. 



OVER 50 TV DX CLUB 

No. of 

Stations Reporter Location 



290 


Robert Seybold 


Dunkirk, N. Y, 


261 


Bedford Brown 


Hot Springs, Ark. 


217 


Art Collins 


Buffalo. N. Y. 


211 


B. H. Rauch 


Peoria, III. 


196 


Frank Hill 


Gallipolis, Ohio 


196 


King Schafer 


Kenmore, N. Y. 


174 


Carl Lupton 


Shelbyville, III. 


170 


Richard Lowry 


Temple, Tex, 


149 


Jerry Don Burch 


Hot Springs, Ark. 


146 


Ed Sparks 


Odessa, Tex. 


137 


R. B. Cooper 


Fresno, Calif. 


132 


Edward Rugel 


Independence, Kans. 


130 


Kenneth Neal 


Hamlin, Tex. 


128 


Francis De Groat 


Salamanca, N, Y. 


127 


Frank Greene 


Roswell, N. M. 


126 


Raymond Sloss 


Baton Rouge, La. 


126 


Gary Ehresman 


South Bend, Ind. 


115 


Robert Lowden 


Grindstone, Pa. 


112 


B. J. Bingham 


Festus, Mo. 


107 


Paul R. Guinn 


Grand Junction, Colo. 


104 


M. W. DeGeer 


Tulsa, Okla. 


103 


Ray Escoffier 


New Orlears, La. 


98 


Armand Pelland 


Woonsocket, R. 1, 


98 


Clinton T. Day 


Westerly, R. 1. 


95 


Bill Eckberg 


Walnut, III. 


94 


W. T. Owen, Jr. 


Springfield, Ohio 


90 


Norman Erint 


Kenmore, N . Y. 


88 


Richard Kleppe 


Decorah, Iowa 


86 


John Aldridge 


Winston-Salem, N. C. 


85 


Larry Vehorn 


Speedway, Ind. 


85 


Robert M, Gordon 


Harrisburg Pa. 


81 


B, Williams 


Forest, Miss. 


80 


Frank Wheeler 


Erie, Pa. 


77 


R. M. Hastings 


Coventry, Conn. 


76 


Bob Martin 


Girard, Pa. 


74 


David Janowiak 


Milwaukee, Wis. 


74 


Dennis Smith 


Wasco, Cal f. 


68 


Dale Lewetlyn 


Scandia, Kans. 


66 


Wayne Blanton 


High Rolls, N. M. 


65 


Orville Buckheister 


Akron, Ind. 


64 


Percy Cox 


Visaiia, Calif. 


64 


Edward Bvars 


Jasper, Tenn. 


62 


Morris Foote 


Middleton Idaho 


57 


Ed Hepp 


Portland, Ore. 


57 


D. L. Barkenquasf 


Toledo, Ohio 


55 


Dan Samuels 


Mt. Vernon, N. Y. 


55 


Leo B. Weiner 


Erie, Pa. 


55 


Carlon Howington 


Uniontown, Ohio 


53 


Daryl L. Kiebler 


E. Lansing, Mich, 


51 


S/Sgt. W. J. Barney 


Tarawa Terrace, B. C. 


50 


James Howarth 


Worcester, Mass. 



Membership in the Over 50 TV DX 
Club is automatically obtained when 
one reaches a total of 50 stations logged. 
To continue membership, however, one 
must keep this column informed as to 
his dxing activities. This is done very 
simply by reporting on Radio-Elec- 
tronics report forms on a monthly 
basis. The forms are obtain free of 
charge by sending a postcard with your 
name and address to TV DX Column, 
Radio-Electronics, 154 W. 14 St., 
New York 11, N. Y. 

The next complete listing of the 
members of the TV dx club will appear 
in the January, 1958, issue of this 
magazine. Additions to the club and 
changes in members' status will be 
noted from time to time during the 
next few months. end 
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Alabama 

WAIQ 

WABT 

WBIQ 

WBRC-TV 

WMSL-TV 

WTVY 

WALA-TV 

WKRG-TV 

WCOV-TV 

WSFA-TV 

WTIQ 



Alaska 



Andalusia 2 

Birmingham 13 

Birmingham 10 

Birmingham 6 

Decatur 23 

Dothan 9 

Mobile 10 

Mobile 5 

Montgomery 20 

Montgomery 12 

Munfonl 7 



K EN f-TV 


Anchorage 


2 


KTVA 


Anchorage 


1 1 


K FAR-TV 


Fairbanks 


2 


KTVF 


Fairbanks — ... 


1 1 


Kl NY-TV 


Juneau ... 


8 


Arizona 






KVAR 


Mesa (Phoenix) 


12 


KOOL-TV 


Phoenix 


10 


KPHO-TV 


Phoenix 


5 


KTVK 


Phoenix 


3 


KDWI-TV 


Tucson 


9 


KOPO-TV 




13 


KVOA-TV 




4 


KIVA 


Yuma 


II 



Arkansas 






KRBB 


El Dorado 


10 


KFSA-TV 


Fort Smith 


22 


KARK-TV 


Little Rock 


4 


KTHV 


Little Rock 


II 


KATV 


Pine Bluff 


7 



California 

KBAK-TV 

K ERO-TV 

KHSL-TV 

KIEM-TV 

KFRE-TV 

KJEO 

KMJ-TV 

KABC-TV 

KCOP 

KHJ-TV 

KNXT 

KRCA 

KTLA 

KTTV 

KVIP 

K BET-TV 

KCCC-TV 

KCRA-TV 

KSBW-TV 

KEMB-TV 

KFSD-TV 

KGO-TV 

KPIX 

KQED 

KRON-TV 

KSAN-TV 

KNTV 
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Bakersfleld 29 

Bakersfield 10 

Chico 12 

Eureka 3 

Fresno „ 12 

Fresno _ 47 

Fresno 24 

Los Angeles 7 

Los Angeles 13 

Los Angeles _ 9 

Los Angeles 2 

Los Angeles 4 

Los Angeles .... 5 

Los Angeles 1 1 

Redding 7 

Sacramento 10 

Sacramento „ 40 

Sacramento 3 

Salinas- Monterey 8 

San Diego 8 

San Diego 10 

San Francisco .... 7 
San Francisco .... 5 
San Francisco ... 9 
San Francisco .... 4 
San Francisco .... 32 
San Jose 1 1 



KVEC-TV 
KEYT 
KOVR 
KVVG 



Colorado 

KKTV 

KRDO-TV 

KBTV 

KFEL-TV 

KLZ-TV 

KOA-TV 

KR MA-TV 

KREX-TV 

KFXJ-TV 

KCSJ-TV 



San Luis Obispo 6 

Santa Barbara .... 3 

Stockton 13 

Tulare 27 



Colorado Springs 1 1 

Colorado Springs 13 

Denver 9 

Denver 2 

Denver 7 

Oenver - 4 

Denver 6 

Grand Junction 5 

Montrose 10 

Pueblo 5 



Connecticut 

WICC-TV Bridgeport 43 

WGTH-TV Hartford 18 

WKNB-TV New Britain 30 

WNHC-TV New Haven 8 

WATR-TV Waterbury 53 

Delaware 

WPFH Wilmington 12 



District of Columbia 

WMAL-TV Washington 7 

WRC-TV Washington 4 

WTOP-TV Washington 9 

WTTG Washington 5 



Florida 






WESH 


TV 


Daytona Beach 


2 


WITV 




Fort Lauderdale 


17 


WIN K- 


TV 


Fort Myers .... 


1 1 


WJHP- 


TV 


Jacksonville 


36 


W M BR 


-TV 


Jacksonville 


4 


WCKT 




Miami 


7 


WGBS- 


TV 


Miami 


23 


WTHS 


TV 


Miami — .. 


2 


WTVJ 




Miami 


4 


W D BO 


TV 


Orlando 


6 


WPTV 




Palm Beach 


5 


WJDM 




Panama City 


7 


WEAR 


■TV 


Pensacola 


3 


WSUN 




St. Petersburg ... 


38 


WFLA- 


TV 


Tampa 


8 


WTVT 




Tampa 


13 


WEAT 


TV 


W. Palm Beach 


12 



Georgia 

WALB-TV Albany 10 

WAGA-TV Atlanta 5 

WLWA Atlanta II 

WSB-TV Atlanta 2 

WJBF Augusta - 6 

WRDW-TV Augusta 12 

WD A K -TV Columbus 28 

WRBL-TV Columbus 4 

WMA2-TV Macon 13 

WROM-TV Rome 9 



WSAV-TV Savannah 3 

WTOC-TV Savannah II 

WCTV Thomasville 6 



Guam 

KUAM-TV 



Hawaii 

KHBC-TV 

KGMB-TV 

KONA 

KULA-TV 

KMUI-TV 

KM AU 



Idaho 

KIDO-TV 

KID-TV 

KLEW-TV 

KBOI-TV 

KLIX-TV 



Illinois 
WBLN 
WCI A 
WILL-TV 

WBBM-TV 

WBKB 

WGN-TV 

WNBQ 

WTTW 

W DAN-TV 

WTVP 

WSIL-TV 

KLEW-TV 

WEEK-TV 

WTVH 

WG EM -TV 

WREX-TV 

WTVO 

WHBF-TV 

WICS 



Indiana 

WTTV 

WSJV 

WFIE 

WTVW 

W KJG-TV 

WFBM-TV 

WISH-TV 

WFAM-TV 

WLBC-TV 

WNDU-TV 

WSBT-TV 
WTHI-TV 
WINT 



Iowa 

WOI-TV 
KCRG-TV 



Hilo 9 

Honolulu 9 

Honolulu 2 

Honolulu 4 

Maui — 12 

Wailuku 3 



Boise 7 

Idaho Falls 3 

Lewiston 3 

Boise 2 

Twin Falls 1 1 



Bloomington 15 

Champaign 3 

Champaign- 

Urbana 2 

Chicago 2 

Chicago 7 

Chicago 9 

Chicago 5 

Chicago 1 1 

Danville — 24 

Decatur 17 

Harrisburg 22 

Lewistown 3 

Peoria 43 

Peoria 19 

Quincy 10 

Rockford 13 

Rockford 39 

Rock Island 4 

Springfield 20 



Bloomington 4 

Elkhart 52 

Evansville ... 62 

Evansville 7 

Fort Wayne 33 

Indianapolis 6 

Indianapolis 8 

Lafayette 59 

Muncie 49 

Notre Dame- 
South Bend 46 

South Bend 34 

Terre Haute 10 

Waterloo- 

Ft. Wayne 15 



Ames 

Cedar Rapids 



WMT-TV Cedar Rapids 2 

WOC-TV Davenport 6 

KRNT-TV Des Moines 8 

WHO-TV Des Moines 13 

KQTV Fort Dodge 21 

KGLO-TV Mason City .. .... 3 

KTIV Sioux City 4 

KVTV Sioux City 9 

KWWL-TV Waterloo 7 

Kansas 

KCKT Great Bend 2 

KTVH Hutchinson 12 

KOAM-TV Pittsburg 7 

WIBW-TV Topeka 13 

KAKE-TV Wichita 10 

l$ARD-TV Wichita 3 

Kentucky 

WALN-TV Ashland 59 

WEHT Henderson 50 

WLEX-TV Lexington 18 

WAVE-TV Louisville 3 

WHAS-TV Louisville II 

Louisiana 

KALB-TV Alexandria 5 

WAFB-TV Baton Rouge 28 

WBRZ Baton Rouge 2 

KLFY-TV Lafayette 10 

KPLC-TV Lake Charles 7 

KTAG-TV Lake Charles 25 

KNEW-TV Monroe 8 

WDSU-TV New Orleans 6 

WJ MR-TV New Orleans 20 

KSLA-TV Shreveport 12 

KTBS-TV Shreveport 3 

Maine 

WABI-TV Bangor 5 

WTWO Bangor 2 

WMTW Poland Spring .... 8 

WCSH-TV Portland 6 

WGAN-TV Portland 13 

WAGM-TV Presque Isle 8 

Maryland 

WAAM Baltimore 13 

WBAL-TV Baltimore 1 1 

W MAR-TV Baltimore 2 

WBOC-TV Salisbury 16 



Massachusetts 

WMGT Adams-Pittsfleld 19 

WBZ-TV Boston 4 

WGBH-TV Boston 2 

WN AC-TV Boston _ 7 

WHYN-TV Holyoke 55 

WWLP Springfield 22 

Michigan 

WPAG-TV Ann Arbor 20 

WN EM -TV Bay City-Saginaw 5 

WWTV Cadillac 13 



WJBK Detroit 2 

WTVS Detroit „ 56 

WWJ-TV Detroit 4 

WXYZ-TV Detroit 7 

WKAR-TV East Lansing 60 

WOOD-TV Grand Rapids 8 

WKZO-TV Kalamazoo 3 

WJIM-TV Lansing 6 

WDMJ-TV Marquette 6 

WKNX-TV Saginaw 57 

WPBN-TV Traverse City 7 



Minnesota 

KMMT 

KDAL-TV 

WDSMTV 

KEYD-TV 

KSTP-TV 

WCCO-TV 
WTCN-TV 
KROC-TV 



Mississippi 

WCBI-TV 

WDAM-TV 

WJTV 

WLBT 

WTOK-TV 



Austin 6 

Duluth-Superior 3 

Duluth-Superior 6 
M inneapolis- 

St. Paul 9 

Minneapolis- 

St. Paul 5 

Minneapolis 4 

Minneapolis II 

Rochester 10 

Columbus 4 

Hattiesburg 9 

Jackson 12 

Jackson 3 

Meridian II 



Missouri 






KFVS-TV 


Cape Girardeau... 


. 12 


KOMU-TV 


Columbia . . 


8 


KHQA-TV 


Hannibal 


7 


KRCG 


Jefferson City 


13 


KSWM-TV 


Joplin 


12 


KCMO-TV 


Kansas City. 


. 5 


KMBC-TV 


Kansas City 


9 


WDAF-TV 


Kansas City 


. 4 


KTVO 


Kirksvillp ... 


. 3 


KFEQ-TV 


St. Joseph 


2 


KETC 


St. Louis 


9 


KSD-TV 


St. Louis 


5 


KTVI 


St. Louis 


36 


KWK-TV 


St. Louis 


4 


KDRO-TV 


Sedalia 


6 


KTTS-TV 


Springfield 


10 


KYTV 


Sprinqfield 


3 


Montana 






KOOK-TV 


Billings 


2 


KXLF-TV 


Butte 


6 


KFBB-TV 


Great Falls .... 


5 


KGVO-TV 


Missoula 


13 


Nebraska 






KHAS-TV 


Hasting 


5 


K H PL-TV 


Hayes Center 


6 


KLRJ-TV 


Henderson 


2 


KHOL-TV 


Kearney _ 


13 


KOLN-TV 


Lincoln 


10 


KUON-TV 


Lincoln ........ 


. 12 


KMTV 


Omaha 


3 


WOW-TV 


Omaha 


3 


KSTF 


Scottsbluff 


10 
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TELEVISION 



This list of United States and Canadian stations has been 

checked and verified with all possible sources, 

hut may still not be perfect. We will be grateful 

for any corrections or additions fro/// authoritative sources. 



STATION LIST 

Compiled by MURIEL I. SCHILLER 

Correct to Dec. 1, 1956 



Nevada 

KLAS-TV Las Vegas 

KSHO-TV Las Vegas 

KOLO-TV Reno 



New Hampshire 

WMUR-TV Manchester 



New Jersey 
WATV Newark 



New Mexico 

KGGM-TV Albuquerque 13 

KOAT-TV Albuquerque 7 

KOB-TV Albuquerque 4 

KAVE-TV Carlsbad 6 

KSWS-TV Roswell 8 



New York 

WGOA 
WTRI 

WNBF-TV 
W BEN -TV 
WBUF 
WGR-TV 
WCNY-TV 

WSYE-TV 

WTVE 

WCDB 

WABC-TV 

WABD 

WCBS-TV 

WOR-TV 

WPIX 

WRCA-TV 

WPTZ 

WHAM. TV 

WH EC-TV 

WVET-TV 

WRGB 

WHEN-TV 

WSYR-TV 

WKTV 



Albany 41 

Albany-Schenectady- 

Troy 35 

Binghamton 12 

Buffalo 4 

Buffalo 17 

Buffalo 2 

Carthage- 

Watertown 7 

Elmira 18 

Elmira 24 

Hagaman 29 

New York 7 

New York 5 

New York 2 

New York 9 

New York 1 1 

New York 4 

Plattsburg 38 

Rochester 5 

Rochester _ 10 

Rochester 10 

Schenectady 6 

Syracuse 8 

Syracuse 3 

Utica .. 13 



North Dakota 

KBMB-TV Bismarck * 12 

KFYR-TV Bismarck 5 

KDIX-TV Dickinson 2 

W DAY -TV Fargo 6 

KNOX-TV Grand Forks 10 

KCJB-TV Minot 13 

KXJB-TV Valley City 4 



Ohio 

WAKR-TV 

WCET 

WCPO-TV 

WKRC-TV 

WLWT 

WEWS 

KYW-TV 

WJW-TV 

WBNS-TV 

WLWC 

WOSU-TV 

WTVN-TV 

WHIO-TV 

WLWD 

W1MA 

WSTV-TV 

WSPO-TV 

WFMJ-TV 

WKBN-TV 

WHIZ-TV 



North Carolina 

WISE-TV Asheville 62 

WLOS-TV Asheville 13 

WUNC-TV Chapel Hill - 4 

WBTV Charlotte . 3 

WTVD Durham II 

W FL 3- TV Fayetteviile 18 

WFMY-TV Greensboro 2 

WNCT Greenville — .. 9 

WNAO-TV Raleigh 28 

WITH Washington 7 

WMFD-TV Wilmington 6 

WSJS-TV Winston- Salem .... 12 

WTOI3-TV Winston-Salem .... 26 



Oklahoma 



KTEN 


Ada 




10 


KVSO-TV 


Ardmore 




... 12 


KGEO-TV 


Enid 




5 


KSWO-TV 


Lawton .. 




... 7 


KTVX 


Muskogee 




8 


KETA 


Oklahoma 


City . 


... 13 


KWTV 


Oklahoma 


City 


9 


WKY.TV 


Oklahoma 


City 


4 


KOTV 




6 


KVOO-TV 






_. 2 


Oregon 








KVAL-TV 


Eugene 




13 


KOTI 


Klamath 


Falls . 


... 2 


KBES-TV 


Med ford . 




... 5 


KGW-TV 


Portland 




8 


KLOR 


Portland 




12 


KOIN-TV 


Portland 




... 6 


KPTV 


Portland 




27 


KPlC 


Roseburg . 




... 4 



Pennsylvania 

WFBG-TV Altoona 10 

WLEV-TV Bethlehem 51 

WGLV Easton _ 57 

WICU Erie 12 

WSEE Erie 35 

WCMB-TV Harrlsburg 27 

W HP-TV Harrisburq 55 

WTPA Harrisburp 71 

WARD-TV Johnstown 56 

WJAC-TV Johnstown 6 

WGAL-TV Lancaster 8 

WCAU-TV Philadelphia 10 



WFIL-TV 

WHYY-TV 

WRCV-TV 

KDKA-TV 

WENS 

WQED 

WARM-TV 

WGBI-TV 

WBRE-TV 

WILK-TV 

WNOW-li 

WSBA-TV 



Philadelphia .... 6 

Philadelphia .35 

Philadelphia 3 

Pittsburgh 2 

Pittsburgh 16 

Pittsburgh 13 

Scranton 16 

Scianton 22 

Wilkes- Barre 28 

Wilkes- Barre 34 

York 49 

York 43 



Akron _ 49 

Cincinnati 48 

Cincinnati 9 

Cincinnati 12 

Cincinnati 5 

Cleveland 5 

Cleveland ~ 3 

Cleveland 8 

Columbus „. 10 

Columbus 4 

Columbus 34 

Columbus 6 

Dayton ..... 7 

Dayton 2 

Lima 35 

Steubenville 9 

Toledo _ 13 

Youngstown 21 

Youngstown 27 

Zanesville 18 



Puerto Rico 

WORA-TV Mayaguez 5 

WAPA-TV San Juan 4 

WKAQ.TV San Juan 2 



Rhode Island 

WJAR-TV Providence 10 

WPRO-TV Providence 12 



South Carolina 

WCSC-TV Charleston 5 

WUSN-TV Charleston 2 

WIS-TV Columbia 10 

WNOK-TV Columbia 67 

WBTW Florence 8 

WFBC-TV Greenville 4 

WSPA-TV Spartanburg 7 



South Dakota 

KDLO-TV Florence 3 

KOTA-TV Rapid City 3 

KELO-TV Sioux Falls II 



KRLD-TV 
W F A A -TV 
KILT 

KROD-TV 

KTSM-TV 

WBAP-TV 

KFJZ-TV 

KGUL-TV 

KGBT-TV 

KPRC-TV 

KTRK-TV 

KUHT 

KHAD-TV 

KCBD-TV 

KDUB-TV 

KTRE-TV 

K M I D -TV 

KOSA-TV 

KTXL-TV 

KCOR-TV 

KENS-TV 

WOAI-TV 

KPAR-TV 

KCEN-TV 

KCMC-TV 

KLTV 

KWTX-TV 

KRGV-TV 

KFDX-TV 

KWFT-TV 



Tennessee 

WDEF-TV 

WRGP-TV 

WDXI-TV 

WJHL-TV 

WATE 

WBIR-TV 

WTVK 

WHBQ-TV 

W KNO-TV 

WMCT 

WREC-TV 

WLAC-TV 

WSIX-TV 

WSM-TV 



Chattanooga 12 

Chattanooga 3 

Jackson 7 

Johnson City _ 1 1 

Knoxville 6 

K noxville 10 

Knoxville 26 

Memphis 13 

Memphis 10 

Memphis 5 

Memphis 3 

Nashville 5 

Nashville _. 8 

Nashville ~ 4 



Texas 






KRBC-TV 


Abilene 


9 


K FDA-TV 


Amarillo 


10 


KGNC-TV 


Amariiio 


4 


KTBC-TV 


Austin 


7 


KFDM-TV 


Beaumont 


.. 6 


KBST-TV 


Big Spring 


4 


KRIS-TV 


Corpus Christ! . 


... 6 


KSIX-TV 


Corpus Christi 


10 


KVDO-TV 


Corpus Christi . 


.. 22 



Dallas _ 4 

Dallas 8 

El Paso 13 

El Paso _ 4 

El Paso 9 

Fort Worth 5 

Fort Worth II 

Galveston _ |l 

Harlingen _ 4 

Houston _ 2 

Houston - 13 

Houston „._, 8 

Lareda 8 

Lubbock II 

Lubbock 13 

Lufkin 9 

Midland 2 

Odessa 7 

San Angelo 8 

San Antonio 41 

San Antonio 5 

San Antonio _ 4 

Sweetwater- 

Abilene 12 

Temple 6 

Texarkana 6 

Tyler- Longvlew .... 7 

Waco |0 

Weslaco 5 

Wichita Falls 3 

Wichita Falls 6 



West Virg 

WHIS-TV 

WCHS-TV 

WHTN-TV 

WSAZ-TV 

WOAY-TV 

WTAP 

WTRF-TV 



Mia 

Bluefleld 
Char leston 
Huntington 
H untingtcn 
Oak Hill 
Parkersburg 
Wheeling .... 



6 
8 

13 
3 
4 

15 
7 



Utah 






Canadian 


KSL-TV 


Salt Lake City 


5 


CHCT-TV 

CFRN-TV 

CJLH-TV 

CBUT 

CKX-TV 


KTVT 


Salt Lake City 


4 


KUTV 


Salt Lake City 


2 


Vermont 


Burlington ~ 




CBWT 
CKCW-TV 


WCAX-TV 


3 


CH J-TV 
CJON-TV 
CBHT 


Virginia 






CJCB-TV 
CK VR-TV 


WCYB-TV 


Bristol 


5 


CHCH-TV 


WVEC-TV 


Hampton-Norfolk.. 


15 


CKWS 


WSVA-TV 


Harrisonburg 


3 


CKCO-TV 


WLVA-TV 


Lynchburg 


13 


CFPL-TV 


WTAR-TV 


Norfolk 


3 


CKGN-TV 


WTOV-TV 


Norfolk 


27 


CBOFT 


WXEX-TV 


Petersburg- 
Richmond 


8 


CBOT 
CHEX-TV 


WRVA-TV 


Richmond 


12 


CFPA-TV 


WTVR 


Richmond 


6 


CJIC-TV 


WDBJ 


Roanoke 


7 




WSLS-TV 


Roanoke t .. 


10 


CKSO-TV 
CFCL-TV 
CBLT 


Washington 




CKLW-TV 
CKNX-TV 


KVOS-TV 


Bellingham ..... 


12 


CFCY-TV 


KEPR-TV 


Pasco _ 


19 




KCTS 


Seattle 


9 




KING-TV 


Seattle 


5 


CKRS-TV 


KOMO-TV 


Seattle 


4 


CBFT 


K HQ-TV 


Spokane _ 


6 


CBMT 


K REM -TV 


Spokane — 


2 


CFCM-TV 


K X LY -TV 


Spokane 


4 


CJBR-TV 


KTVW 


Tacoma 


13 


CHLT-TV 


KTNT-TV 


Tacoma 


1 1 


C'<CK-TV 


KIMA-TV 


Yakima - 


29 


CFQC-TV 



Wisconsin 

WEAU-TV Eau Claire 13 

WBAY-TV Green Bay 2 

WFRV-TV Green Bay 5 

WKBT La Crosse 8 

WHA-TV Madison 21 

WISC-TV Madison 3 

WKOW-TV Madison 27 

WMTV Madison 33 

WMBV-TV Marinette 1 1 

WXIX Milwaukee ... 19 

WTMJ-TV Milwaukee — 4 

WISN-TV Milwaukee 12 

WSAU-TV Wausau 7 

WITI-TV Whitensh Bay- 
Milwaukee 6 

Wyoming 

KFBC-TV Cheyenne 5 



Calgary. Alta 2 

Edmonton. Alta... 3 

Lethbritige. Alta. 7 

Vancouver. B.C 2 

Brandon. Man 5 

Winnipeg. Man... 4 

Moncton. N. B 2 

St. John, N. B 4 

St. John's. Nfld. 6 

Halifax. N. S 3 

Sydney. N. S 4 

Barre. Ont 3 

Hamilton. Ont. 1 1 

Kingston, Ont.. II 

Kitchener. Out...,. 13 

London. Ont 10 

North Bay, Ont. 10 

Ottawa. Ont 9 

Ottawa. Ont 4 

Peterborough. Ont. 12 

Port Arthur. Ont. 2 
Sault Ste. Marie. 

Ont. 2 

Sudbury. Out. . 5 

Timmins, Ont. 6 

Toronto. Ont 6 

Windsor, Ont 9 

Wingham. Ont. 8 
Charlottetown, 
Prince Edward 

Island f3 

Jonquiere. Que 12 

Montreal. Que 2 

Montreal. Que. 6 

Quebec City, Que. 4 

Rimouski, Que 3 

Sherbrooke, Que. 7 

Regina. Sask.. 2 

Saskatoon, Sask... 8 
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MOST USEFUL 1957 TELEVISION CIRCUITS 



ADMIRAL 18Z41 CHASSIS 




SOUWAUP^ 
«ATIQ_ 

OUTPUT 



VIDEO AMP k M 
SYNC IKV \*y 
VERT OSC I 
SYNC SEP 



V801-6BZ7 

V802-6J6 

V201-6AU6 

V202-4AL5 

V203-6DG6GT 

V301 6BZ6 

V302 6BZ6 

V303 6AM8 

V304-6AW8 

V305-21ATP4A or 
21ATP4B 
24DP4A in 
18Z4FSA 

V403 may b# 12AU7 
cKo«9eobl# Replace with 



V401-12AU7 
CH401-93A5-2 
{Selenium Diode) 
V403-*** 
V404 6S4A 
V405-6CU6 
or 

6DQ6 
V406-6AU4GTA 
V407-1B3GT 
V50V 5U4GA 

or 

5U4GB 



Tuner !s an unusual turret type with 
five strips for the 12 vhf TV channels. 
Each strip and the fixed turret contacts 



or 4CG7. Not directly infer* 
type u«od In set. 



VHF TUNER 94D100-2 

CHANNEL STRIP FOR CHANNELS 2, 3, AND 4 SHOWN 

CIHHICK i 



on mm wium etoewse 
itomm aw $mm 




M506 

TWMM LIGHT* 51 J_ 
ml USD * 
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MOST USEFUL 1957 TELEVISION CIRCUITS 



18Z4ESA, 18Z4FSA, 18Z4LSA 

and 18Z4PSA Chassis for runs 10 through 13 
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MOST USEFUL 1957 TELEVISION CIRCUITS 



EMERSON 




P-2 X-2 

ftTfPIt C« SWITCH 



«CSiSTORS t'Rt Ohms • lOOO 0*m$) 
AND 1/2 WAT T UNLESS 0Th£RWiS£ NOTf.0 

CAPACITORS LESS THAN ONE ARt IN MFD 
CAPACITORS MORE Than ONE ARE IN MMFO'S 
UNLESS CTmF,RWiSE SPECIFIED. 



% 



HOtO CONT«Oj. 
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MOST USEFUL 1957 TELEVISION CIRCUITS 



CHASSIS 120284-P, 120285-T, 120286-P, 




v- 17 
PICTURE TU8E 

• 202 $4-P) p 
I 202 85 -TJ 2IAlP4B 

i 2 02 ee-p) 

I 202 6 7 -T [240P4A 
I 202 90* PJ 



Voltage and resistance -readings taken 
wtth antenna disconnected; antenna ter- 
minals shorted on tuner, connected to 
chassis. 

3-volt bias battery connected to age cir- 
cuit, positive terminal to chassis, negative 
to junction of Rl, C2. battery used 

tor vo/fege reading* only.) 

Line M7 volts; all controls in position for 
normal picture; measurements taken with 
vtvm and ohmmeter; readings taken be- 
tween points shown and chassis. 



Resistance readings in ohms unless otherwise noted. 
N. C. denotes no connection. 
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MOST USEFUL 1957 TELEVISION CIRCUITS 

GENERAL ELECTRIC 



ER-S-MM56 



RJX-OB6 (PENTODE) 
OR RJX-087 (CASCODE' 




i05-*25V 
601> 



VI02 IS A 48Q7A 



UNLESS OTHERWISE NOTED 
K ■ IOOO M • 1,000.000 
CAPACITORS MORE THAN I'MMF 
CAPACITORS LESS THAN I'MF 
RESISTORS ARE 1/2 WATT 
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MOST USEFUL 1957 TELEVISION SCHEMATICS 

PHILCO TELEVISION 




WWW. 



MOST USEFUL 1957 TELEVISION CIRCUITS 



7L70, 7L71, 7L70-U, 7L71-U Chassis 




IF PANEL 




60E6 eOE6 6AM8 



VIDEO PANEL 



6D06GT 

JOL 



All capacitor values greater than t are in uut unless otherwise noted. 
All resistor values are 1/2 watt unless otherwise noted. 
Voltages marked * are less than 1 volt. 
Voltages marked ** depend on signal level. 
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MOST USEFUL 1957 TELEVISION CIRCUITS 



RCA VICTOR CHASSIS KCS98A, -C, -E, -F 

Letter suffix on chassis number indicates type of tuner. Series A and E have 
KRK52B 12-channel vhf cascode tuners with switched incremental inductors. 
Series C and F use KRK52C all-channel tuners for 12 vhf channels and 70 
uhf TV channels between 470 and 890 mc. 



MATCHING UNIT 




$*t»l*Ce RM4 AWp R605 WITH Twe VAtUt 



All-channel tuners have separate 300-ohm input terminals 
for vhf and uhf antennas. Install dpdt switch to connect lead- 
in to desired input terminals when using combination vhf-uhf 
antenna. 



An RCA type 77858 matching transformer may be modified 
and used to provide correct match to 300-ohm terminals 
when using 72-ohm coaxial lead-in. 
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MOST USEFUL 1957 TELEVISION CIRCUITS 



Models 21T-7112, 21-T-7113, 20-T-7117, 
21-T-7152, 21-T-7153, 21-T-7157, 
21-T-7355 and 21-T-7357 

Lhf versions of these models are indicated by suffix U following model 
number. These models have separate tuning controls for uhf. 



Ptf 200 



V20I 

6AUG 

SOUND 

|-F AM PL 



TlO» 
OUTPUT T* 




Tunable FM interference trap in antenna matching network 
can be tuned as low as channel 5 in some sets so always 
take care that adjustments do not reduce set's sensitivity 
on channels 5 or 6. 



All voltages shown measured with vtvm and with no signal 
applied to the set. They should be within 20% when line 
voltage supply is 117. 



JAN U ARY, I 957 



93 



www. 



MOST USEFUL 1957 TELEVISION CIRCUITS 



WESTINGHOUSE 




SECTION I TUNfcR 




VSCO 0" «506 

chassis o»lt. - • . 



l?AX4GTA l2e06GA 5aQS 
0»"'C» hOWU OUT iuDtO Out. 



3CS6 JHN6 

» m DC 



NOTl 6 

I H [ NulS 10" SC C H " T 0TC 4 



.r>. a a .(Yj . • a . a a 



3BZ6 
ist «r 



58 Z6 



5C66 

JRDi» 



»C»i Out 



CS04 -JL CiOJ 
680 T 680 




126 y iO B« 



T 50 



v audio 6 ' 



2* r V V|PT. OUT 6 « 

~nrm 

"% «o 

Voltages measured from — 8 with a vtvm, no signal applied. 

Peak-to-peak waveform with picture control set for 40-volt peak-to-peak signal at C-R-tube cathode. 
All other Controls set for normal picture. 

All capacitance values in resistance values in ohms and 1 2 watt unless otherwise stated. Use 

2IALP4A on V-2344-2S. -26. V-234S-204; 24DP4A on V-2345-26. V-235S-204. 

Line under letter parts symbol indicates location on sweep board; line over letter indicates location 
on if board. 

Pilot light and tapped resistor R506 on uhf models only. R507 thermistor value SOO ohms cold, 85 ohms hot. 



SECTION 5 POWER 6 HEATERS 
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MOST USEFUL 1957 TELEVISION CIRCUITS 

Chassis Assembly V-2344, V-2354 and V-2345, V-2355 



SECTJON 2 SOUND l-F ond AUDK) 




•1306 ' 
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MOST USEFUL 1957 TELEVISION CIRCUITS 



ZENITH 16Z20 SERIES 



All voltages dc unless otherwise specified; 
measured from chassis to points indicated; 
all dc voltages measured by vtvm with I I 
megohms input resistance. 

Voltage measurements made with no signal 



present, normal control settings and selector 
set to channel 2 unless otherwise specified. 
Capacitor values in /xf; capacitor tolerances 
— 20%, unless otherwise specified. 
Resistors ±20% carbon, l/ 2 watt, unless 




T~C57 
,047 
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MOST USEFUL 1957 TELEVISION CIRCUITS 



CHASSIS 16Z25 



otherwise specified. 

Resistance measurements shown with coils dis- 
connected from circuit; coil resistances not 
given are under I ohm. 

C-R tube 2d-anode voltage measured with 



electrostatic or 20,000 ohms-per-volt (mini- 
mum) high-voltage meter. 

Circled letters indicate alignment and test 
points. 



V6A 

WZ 8AU8 .1*1"', tt^ 
VIDEO AMR -^t-^- 



TEST POINTS 
I.F. DETECTOR OUTPUT 
VIDEO OUTPUT 
I.F. A.G.C. 

GROUND DURING I.F. ALIGNMENT 
SOUND DISC AUDIO OUTPUT 
SOUND LI MITER PLATE 
FILAMENT 
FILAMENT 
HEATER (TUNER) 
I.F. ALIGNMENT 




+ 245V 



VI2A 
1/2 8CG7 
c<7 c<e H0RIZ.0SC. 

HI — HI" 



6 60 * 
I0\ 



l¥F (WO wwr 



L 



1000 WWF 

»o* 



C50 

HI- 

001 
10*4 



VI2B 
1/2 8CG7 
H0RIZ.DISCH.- 



VI3 
I70Q6 
HORIZ.OUT. 



C'BO 



P w " 1 



VI4 
IX2B 
H.V RECT. 



At* 




)0HFD 

W0V 



«2? 

OK 
10 X 



)«tTAL SLCtVt 
NtOTH CONTROL I 



VI5 
I7AX4GT 
0AMPER 
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Performance is tin matched in this price range. 

jfc Incorporates the extra features required 
for color TV servicing. 



HEATHKIT ETCHED CIRCUIT, PUSH-PULL 

5" Oscilloscope Kit 

COLOR TV 

The previous Heathkit oscilloscope (Model O-10) which 
was already a most remarkable instrument, has been im- 
proved even further with the release of the Heathkit 
Model O-ll. It incorporates all the outstanding features 
of the preceding model, plus improved vertical linearity, 
better sync stability, especially at low frequencies, and 
much-improved over-all stability of operation, including 
less vertical bounce with changes in level. These improve- 
ments in the Model O-l 1 circuit make it even more ideally 
suited for color TV servicing, and for critical observations 
in the electronic laboratory. Vertical response extends 
from 2 CPS to 5 MC without extra switching. Response 
only down 2.2' DB at 3.58 MC. The H-tube circuit 
features a 5UP1 cathode-ray tube. Sync circuit functions 
effectively from 20 CPS to better than 500 kc in five steps. 
Modern etched circuit boards employed in the oscillo- 
scope circuit cut assembly time almost in half, permit a 
level of circuit stability never before achieved in an 
oscilloscope of this type, and insure against errors in 
assembly. Both vertical and horizontal output amplifiers 
are push-pull. Built-in peak-to-peak calibrating source — 
step-attenuated input — plastic molded capacitors and top- 
quality parts throughout - pre-formed and cabled wiring 
harness — and numerous other "extra'* features. A pro- 
fessional instrument for the serviceshop or laboratory. 
Compare its specifications with those of scopes selling in 
much higher price brackets. You can't beat it! 



A FULL YEAR TO PAY 



SEND FOR DETAILS OF HE A TH 
TIME - PA YME N T PLAN. 



FEWER DOLLARS BRING MORE REAL 
QUALITY. 

• Factory-to-you sales eliminate extra profit margin. 

• "Build-it-yourself 1 eliminates labor charge. 

• Heath purchasing power cuts component costs. 

PERSONAL SERVICE ASSURES 
CUSTOMER SATISFACTION. 

• You deal directly with the manufacturer. 

• We are interested in you before and after sale. 



REASONS 
WHY 



HEATH 
COMPANY 

A SUBSIDIARY OF OA YSTROM, INC. 
HARBOR 20, MICH. 



ARE YOUR BEST BUY... 



PROVEN DESIGNS MEAN RELIABLE 
PERFORMANCE. 

• Research and development efforts concentrated on kits 
only. 

• All kits guaranteed to meet advertised specifications. 

EVERY KIT BACKED BY WORLD-WIDE 
REPUTATION. 

• The world's largest manufacturer of electronic equip- 
ment in kit form. 

• Producer of more than a million electronic kits for the 
home workshop and industry. 

EASY TIME- PAYMENT PLAN TO FIT YOUR 
BUDGET. 
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GREATEST SELECTION 



»•*.!. d, Jployed f „ £ «•-""• J« glance through 
,r °"« equipment avo. Jble '° W " Pr " ed ' "'Bh-quoKty e |.o 



^GIU HEATHKIT ETCHED CIRCUIT 

5" Oscilloscope Kit 

Brand new model with improved performance 
specifications. 

J 7 "// -5" ^c<?pe /or service work at a remarkably 
low price. 

Attractively styled front panel in charcoal gray with 
sharp white lettering. 

jfc Easy to build from step-by -step instructions and large } 
pictorials. Not necessary to read schematic. 



This new and improved oscilloscope retains all the outstanding features of the 
preceding model, but provides wider vertical frequency response, extended sweep- 
generator coverage, and increased stability. A new tube complement and improve- 
ments in the circuit make these new features possible. Vertical frequency response 
is essentially flat to over 1 mc, and down only \Vi DB at 500 kc. The sweep 
generator multivibrator functions reliably from 30 to 200,000 CPS, almost twice 
the coverage provided by the previous model. Deflection amplifiers are push-pull, 
and modern etched circuits are employed in critical parts of the design. A 5BP1 
cathode-ray tube is used. The scope features external or internal sweep and sync, 
one volt peak-to-peak reference voltage, 3 -position step-attenuated input, adjustable 
spot -shape control, and many other "extras" not expected at this price level. A 
calibrated grid screen is also provided for the face of the CRT, allowing more 
precise observation of wave shapes displayed. The new Model OM-2 is designed 
for general application wherever a reliable instrument with good response charac- 
teristics may be required. Complete step-by-step instructions and large pictorial 
diagrams assure easy assembly. 



MODEL OM-2 




Shpg. Wt. 
21 lbs. 



HEATHKIT LOW CAPACITY PROBE KIT 

Oscilloscope investigation of high frequency, high im- 
pedance, or broad bandwidth circuits encountered in 
television requires the use of a low-capacity probe to 
prevent loss of gain, circuit loading, or waveform dis- 
tortion. The Heathkit low-capacity probe may be used 
with your oscilloscope to eliminate 
these effects. It features a variable cap- No - 342 
acitor, to provide correct instrument $^50 



mpedance match. Also, the ratio of 
attenuation can be varied. 



Shpg. W7. I Lb. 



HEATHKIT ELECTRONIC SWITCH KIT 

This handy device allows simultaneous oscilloscope observation of 
two signals by producing both signals, alternately, at its output. It 
features an all-electronic switching circuit, with no moving parts. 
Four switching rates are selected by a panel switch. Provides actual 
gain for input signals, and has a frequency response of ± 1 DB from 
0 to 100 kc. Sync output provided to control and 
stabilize scope sweep. Will function at signal levels as 
low as 0.1 volt. This modern device finds many ap- 
plications in the laboratory and service shop. It 
employs an entirely new circuit, and yet is priced 
lower than its predecessor. 



MODEL S-3 
Shpg. Wf. 8 lbs. 




HEATHKIT SCOPE DEMODULATOR PROBE KIT 

Extend the usefulness of your oscilloscope by employing 
this probe. Makes it possible to observe modulation of 
RF or IF carriers found in TV and radio receivers. 
Functions much like an AM detector to pass only modu- 
lation Of signal, and not the signal itself. Among other 
uses, it will be helpful in alignment 
work, as a signal tracer, and for deter- 
mining relative gain. Applied voltage 
limits are 30 volts (RMS) and 500 
volts DC. It uses an etched circuit 
board to simplify assembly. 



NO. 337-C 
Shpg. Wt. 1 Lb. 



HEATHKIT VOLTAGE CALIBRATOR KIT 

This entirely new voltage calibrator produces near-perfect square 
wave signals of known amplitude. Precision \% attenuator resistors 
assure accurate output amplitude, and multivibrator circuit guaran- 
tees good, sharp square waves, as distinguished from clipped sine 
waves. Output frequency is approximately 1000 CPS. Fixed outputs 
selected by panel switch are; .03, 0. 1, 0.3, 1.0,3.0, 10, 30, and 100 volts 
peak-to-peak.. Allows measurement of unknown 
signal amplitudes by comparing to known peak-to- 
peak output of VC-3 on an oscilloscope. Will also 
double as a square wave generator at 1000 cycles for 
determining gain, frequency response, or phase- 
shift characteristics of audio amplifiers. Equally 
valuable in the laboratory or in radio and TV service 
shops. 



MODEL VC-3 

$ 12 50 

Shpg. Wt. 4 Lbs. 
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HEATHKIT ETCHED CIRCUIT 
VACUUM TUBE 



Voltmeter Kit 




Shpg. Wf. 
7 Lbs 



^ £rt.<y to build — a pleasure to use. 

^ /% precision resistors employed for high accuracy. 

^Jc Etched circuit board cuts assembly time in half. 



The fact that this instrument is the world's largest-selling 
VTVM says a great deal about its accuracy, reliability, 
and overall quality. The V-7A is equally popular in the 
Jaboiatory or service shop, and represents an unbelievable 
test equipment bargain, without a corresponding sacrifice 
in quality. Tts appearance reflects the performance of 
which it is capable. A large AVi" panel meter is used for 
indication, with clear, sharp calibrations for all ranges. 
Front panel controls consist of a rotary function switch 
and a rotary range selector switch, zero-adjust, and ohms- 
adjust controls. Precision 1% resistors are used in the 
voltage divider circuits and etched circuits are employed 
for most of the circuitry. This makes the kit much easier 
to build, eliminates the possibility of wiring errors, and 
assures duplication of laboratory instrument performance. 
This multi-function VTVM will measure AC voltage 
(rms), AC voltage (peak-to-peak), DC voltage, and re- 
sistance. There are 7 AC (rms) and DC voltage ranges of 
0-1.5, 5, 15, 50. 150. 500, and 1500. In addition, there are 
7 peak-to-peak AC ranges of 0-4, 14, 40, 140, 400, 1400, 
and 4000. 7 ohmmeter ranges provide multiplying factors 
of XI, X10 ; X100, X1000, X10K, X100K, and XI meg- 
ohm. Center-scale resistance readings are 10, 100, 1000, 
10K, 100K ohms. 1 megohm, and 10 megohms. A DB 
scale is also provided. The precision and quality of the 
components used in this VTVM cannot be duplicated at 
this price through any other source. Model V-7A is the 
kind of instrument you will be proud to own and use. 



HEATHKIT Etched Circuit 
RF PROBE KIT 

This RF probe extends the frequency 
response of any II -megohm VTVM 
so that it will measure RF up to 250 
megacycles wilhin ± 10%. Employs 
printed circuit . for increased stability 
and ease of assem- 
bly. Ideal for ex- 
tending serviceand 
laboratory appli- 
cations of your 
Heathkit VTVM. 



No. 309-C 

*3 5 .° 

Shpg. Wf. } Lb. 



ETCHED CIRCUIT 
PEAK-TO-PEAK PROBE KIT 

Use this peaMo-peak probe with 
your 1 1 -megohm VTVM to measure 
peak-to-peak voltages directly on 
the DC scales of the instrument. 
Will measure o-to-p voltages in the 
frequency range of 5 kc to 5 mc. 
Employs etched circuit boards for 
increased circuit stability and sim- 
plified construction. Extend the use- 
fulness of vour 
VTVM. NOTE: NO. 338-C 
Not requiredCf»Cft +, 

• 2 Lbs. 



for the Heathkit 
V-7A VTVM 



HEATHKIT 20,000 OHMS/VOLT VOM KIT 

Sensitivity of this instrument is 20,000 ohms-pcr-volt DC and 5,000 ohms-per-volt AC. Measuring 
ranges are 0-1.5, 5. 50, 150, 500. 1500. and 5000 volts for both AC and DC Also measures current 
ill the ranges of 0-150 microamperes, 15 ma, 150 ma, 500 ma, and 15 a. Resistance ranges provide 
multipliers of XI, XI 00, and XI 0,000, resulting in center scale readings of 15, 15.000, and 150,000 
ohms. DB ranges cover from —10 db to +65 db. Moused in M tractive black bakclitc case with 
plastic carrying handle, this fine instrument provides a total of 25 meter ranges MODEL MM-1 
on its two-color scale. It employs a sensitive 50 microampere. 4'/$" meter and SOU 50 
features all i % precision multiplier resistors. Requires no external power, and is, A# • 

therefore, valuable in portable applications where no AC power is available. Shpg. wt. 6 Lbs. 




HEATHKIT 30,000 VOLT DC 
HIGH VOLTAGE PROBE KIT 

This probe provides a multiplication factor of 100 on the DC ranges of the 
Heathkit I I -megohm VTVM. Precision multiplier resistor mounted inside 
the two-color plastic probe body. Plenty of insulation ^ Q ^36 

for completely tale operation, even at highest TV poten- ' 
tials. Designed especially for TV service work. 4 

Shpg. Wt. 2 Lbs. 

HEATH COMPANY 

A Subsidiary of Daystrom, Inc. 

BENTON HARBOR 20, MICH. 



HEATHKIT HANDITESTER KIT 

The Model M-l measures AC or DC voltage at 0-10, 30, 300, 
1000, and 5000 volts. Direct current ranges are 0-10 ma, and 
0-100 ma. Ohmmeter ranges are 0-3000 (30 ohm center scale) 
and 0-300,000 ohms (3,000 ohms center scale). Uses a 400 
microampere meter for sensitivity of 1000 ohms-per-volt. A 
very popular test device for the home expert meter, electricians, 
and appliance repairmen, and for use as an "extra" instru- 
ment in the service shop, fis small size and rugged construction 
make it perfect for any portable application. MODEL M 1 
Easily slips into your tool box, glove com- 
partment, coat pocket, or desk drawer. Top $j^J50 



quality, precision 
throughout. 



components employed 



Shpg. Wt. 3 Lbs. 
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HEATHKIT NEW AUDIO VACUUM TUBE 



of the fines, "bul d 7L u^" " ne 
b«y. Each lei, co„ * th ° f -°ney 

for ossemb/y-ond v com P°nen f s you 



Voltmeter Kit 



Brand new circuit for extended frequency response 
and added stability. 

>Jc Ten accurate ranges from 0-.01 to 0-300 volts. 

>Jc Modern, functional panel styling. "On-off" switch 
at both extreme ends of range switch. 



This brand new AC vacuum tube voltmeter emphasizes stability, broad frequency re- 
sponse, and sensitivity. It is designed especially for audio measurements, and low-level AC 
measurements in power supply niters, etc. Employs a cascode amplifier circuit with 
cathode-follower isolation between the input and the amplifier, and between the output 
stage and the preceeding stages. An extremely stable circuit with high input impedance 
(1 megohm at 1000 CPS). Response of the AV-3 is essentially flat from 10 CPS to 200 
kc, and is usable for tests even beyond these frequency limits. Increased damping in the 
meter circuit stabilizes the meter for low frequency tests. Nylon insulating bushings at 
the input terminals reduce leakage, and permit the use of the 5-way Heath binding post. 

The extremely wide voltage range covered by the AV-3 makes it especially valuable not 
only in fiigh -fidelity" and service work, but also in experimental- laboratories. AC (RMS) 
voltage ranges are 0-.01, .03, .1, .3, 1, 3, 10, 30, 100, and 300 V, Decibel ranges cover 
— 52 DB to +52 DB. An entirely new circuit as compared to the previous model. Em- 
ploys 1% precision multiplier resistors for maximum accuracy. Handles AC measure- 
ments from a low value of one millivolt to a maximum of 300 volts. 




MODEL AV-3 

$29« 



Shpg. Wt. 
5 Lbs. 



HEATHKIT AUDIO WATTMETER KIT 

This instrument measures audio power directly at 4, 8, 16, or 
600 ohms. Load resistors are built in. Covers 0-5 MW, 50 
MW, 500 MW, 5 W, and 50 W full scale. Provides 5 switch- 
selected DB ranges covering from -10 DB to +30 DB. Large 
41/2" 200 microampere meter and precision 
multiplier resistors insure accuracy. Frequen- 
cy response is ± 1 DB from 10 CPS to 250 kc. 
Functions from AC power line. Use in the 
audio laboratory or in home workshop. 



MODEL AW-1 

$ 29 50 

Shpg. Wi. 6 Lbs. 



HEATHKIT AUDIO ANALYZER KIT 

This multi-function instrument combines an AC VTVM, an 
audio wattmeter, and an intermodulation analyzer into one 
case, with combined input and output terminals and built-in 
high and low frequency oscillators. The VTVM ranges are 
,01, .03, .1, .3, 1,3, 10,30, 100, and 300 volts (RMS). Wattmeter 
ranges are .15 MW, 1,5 MW, 15 MW, 150 
MW, 1,5 W, 15 W, 150 W, IM scales are 1%, 
3%, 10%, 30%, and 100%. Provides in- 
ternal load resistors of 4, 8, 16, or 600 ohms. 
A valuable instrument for the engineer or 
serious audiophile. 



MODEL AA-1 

$4995 

Shpg. Wi. 13 Lbs. 




HEATHKIT HARMONIC DISTORTION METER KIT 

The HD-1 is equally valuable for the audio engineer or the 
serious audiophile. Used with a low-distortion audio signal 
generator, this instrument will measure the harmonic content 
of various amplifiers under a variety of conditions. Functions 
between 20 and 20,000 CPS, and reads distortion directly on 
the panel meter in ranges of 0-1, 3, 10, 30, and 100 percent 
full scale. Built-in VTVM for initial reference settings and final 
distortion readings has voltage ranges of 
0-1, 3, 10, and 30 volts. 1% precision re- 
sistors employed for maximum accuracy. 
Features voltage regulation and other "ex- 
tras". Meter calibrated in volts (RMS), per- 
cent distortion, and DB. 



MODEL HD-l 

$4950 

Shpg. Wt. J 3 Lb*. 



HEATHKIT AUDIO OSCILLATOR KIT 

Producing both sine waves and square waves, the Model AO-1 
covers a frequency range of 20 to 20,000 CPS in three ranges. 
An extra feature is thermistor regulation of output for flat 
response through the entire frequency range. AF output is pro- 
vided at low impedance, and with low dis- 
tortion. Produces good sine waves, and good, 
clean square waves with a rise time of only 
two micro-seconds for checking square wave 
response of audio amplifiers, etc. Designed 
especially for the serviceman and high- 
fidelity enthusiast. A real dollar value in test 
equipment. 



MODEL AO-1 

$2450 

Shpg. Wt. 10 Lbs. 
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HE ATH KIT 




Shpg. Wt. 
8 Lbs. 



^Jc Less than 0.1% distortion — ideal for hi fi work. 

Large 4V2" meter indicates output. 
^ Step-type tuning for maximum convenience. 



Audio 

Generator Kit 



This particular audio generator is "made to order" for high 
fidelity applications. It provides quick and accurate selec- 
tion of low-distortion signals throughout the audio range. 
Three rotary selector switches on the front panel allow 
selection of two significant figures and a multiplier for 
determining audio frequency. In addition, it incorporates 
a step-type output attenuator and a continuously variable 
attenuator. Output is indicated on a large 414" panel 
meter calibrated in volts and in db. Attenuator system 
operates in steps of 10 db, corresponding with the meter 
calibration. Output ranges are 0-.003, .01, .03, .1, .3, 1, 3, 
and 10 volts rms. A "load" switch provides for the use 
of a built-in 600 ohm load or an external load of higher 
impedance when required. Output and frequency indi- 
cators accurate to within ± 5%. Distortion is less than .1 
of 1% between 20 cps and 20,000 cps. Total range is 10 
cps to 100 kc. New engineering details combine to provide 
the user with an unusually high degree of operating effi- 
ciency. Oscillator frequency selected entirely by the switch 
method means that accurate resetability is provided. Com- 
parable to units costing many dollars more, and ideal for 
use in critical high fidelity applications. Shop and compare, 
and you will appreciate the genuine value of this pro- 
fessional instrument. 



HEATHKIT RESISTANCE 
SUBSTITUTION BOX KIT 

The RS-I contains 36 10% I -watt re- 
sistor* ranging from 15 ohms to 10 
megohms in standard RETMA val- 
ues. All values are switch-selected for 
use in determining desirable resist- 
ance values in 
experimental cir- 
cuit s . Many 
applicat ions in 
radio and TV 
service work. 



MODEL RS-1 

$ 5 so 

Shpg. Wf. 2 Lbs. 



HEATHKIT DECADE 
CONDENSER KIT 

Precision, \% silver-mica capac- 
itors are employed in the Model 
DC-1 in such a way that a selec- 
tion of precision capacitor \alues 
is provided ranging from 100 
mmf (.0001 mrd) to 0.11 mfd 
(1 10.000 mmf) in 100 mmf steps. 
Extremely valuable in all types of 
devign and de- wnn r, nr » 
velopment MODEL DC-1 
work. Switch- fA 
es are ceramic ^Ifl • 
wafer types. ■ 

Shpg. Wt. 3 Lbs. 



HEATHKIT CONDENSER 
SUBSTITUTION BOX KIT 

This kil contains 18 RETMA stand- 
ard condenser values that can be 
selected by a rotary switch. Values 
range from 0.00001 mfd to 0.22 mfd. 
All capacitors rated at 400 volts 
or higher. Ca- 
pacitors are 
cither si I ver- 
mica. or plastic 
molded. 



MODEL CS-1 

$550 

Shpg. Wt. 2 Lbs. 



HEATHKIT AUDIO GENERATOR KIT 

The Model AG-8 is a low cost, high performance unit for use 
in service shop, or home workshop. It covers the frequency 
range of 20 cps to I mc in five ranges. Output is 600 ohms, and 
overall distortion will be less than .4of 1 % from I OOcps through 
the audible range. Output is available up to 10 volts, under no 
load conditions, and output remains constant 
within ± 1 db from 20 cps to 400 kc. A five- 
step attenuator provides control of the out- 
put. Precision resistors are employed in the 
frequency determining network. 



MODEL AG-8 

$2950 

Shpg. Wt. 11 Lbs. 



HEATHKIT DECADE RESISTANCE KIT 

The Model DR-I incorporates twenty \% precision resistors arranged around 
five rugged switches so that various combinations of switch positions will 
provide a total range of 1 ohm to 99,999 ohms in 1- 
ohm steps. Switches are labeled '*units," "tens," "hun- 
dreds," "thousands." and "ten thousands." Use it for 
ohm-meter calibration in bridge circuits as test values 
in multiplier circuits, etc. 



MODEL DR-1 

$| 9 50 

Shpg. Wt. 4 Lbs. 



HEATH COMPANY 

A Subsidiary of Daystrom, Inc. 

BENTON HARBOR 20, MICH. 



HEATHKIT VARIABLE VOLTAGE 
REGULATED POWER SUPPLY KIT 

This power supply is regulated for stability, and the amount of 
DC output available from the power supply can be controlled 
manually from zero to 500 volts. Will provide regulated output 
at 450 volts up to 10 ma, or up to 130 ma at 200 volts output. 
In addition to furnishing B-plus, the power supply provides 6 
volts AC at 4 amperes for filaments. Both the B-pluS output 
and the filament output arc isolated from y^QDEL PS 3 
ground. Ideal power supply for use in experi- 
mental work in the laboratory, the homework- $^jQ50 
shop, or the ham shack. Large 4»/2" panel • 
meter indicates output voltage or current. Shpg. wt. n Lbs. 



102 



RADIO-ELECTRONICS 



WWW. 



HEATHKIT 



Signal 

Generator Kit 

No calibration required with pre-aligned coils. 
^ Modulated or unmodulated RF output, 
^ 110 mc to 220 mc frequency coverage. 



Here is an RF signal generator for alignment applications in the service shop or the 
>iome workshop. Thousands of these units are in use in service shops all over the 
country. Produces RF signals from 160 kc to 110 mc on fundamentals on five bands. 
Also covers from 110 mc to 220 mc on calibrated harmonics. RF output is in 
excess of 100,000 microvolts at low impedance. Output is controllable with a 
step-type and a continuously variable attenuator. Front panel controls provide 
selection of either unmodulated RF output or RF modulated at 400 cps. In addition, 
two to three volts of audio at approximately 400 cps are available at the output 
terminals for testing AF circuits. Employs a 12AU7 and a 6C4 tube. Built-in power 
supply uses a selenium rectifier. 

One of the most outstanding features about the Model SG-8 is the fact that it 
can be built in just a few hours, even by one not thoroughly experienced in elec- 
tronics work. Complete step-by-step instructions combined with large pictorial 
diagrams assure successful assembly. Pre-aligned coils make calibration from an 
external source unnecessary. 




MODEL 
SG-8 

Shpg. Wt. 
• 8 Lbs. 



J 



HEATHKIT LABORATORY GENERATOR KIT 

This laboratory RF signal generator covers from 100 kc to 30 mc 
an fundamentals in five bands. The output signal may be pure 
RF, or may be modulated at 400 cycles from 0 to 50' , . Provision 
for external modulation has been made. RF output available up 
to 100,000 microvolts. Output controlled by a fixed step and a 
variable attenuator. Output impedance is 50 ohms. Panel meter 
reads RF output or percentage of modulation. model LG 
Incorporates voltage regulated B+ supply, 
double shielding of oscillator circuits, copper Q95 

Shpg. Wt. 16 Lbs. 



plated chassis, and other ''extras." 



HEATHKIT TV ALIGNMENT GENERATOR KIT 

This improved sweep generator model provides essential stability 
and flexibility for work on FM, monochrome TV. or color TV 
sets. Covers 3.6 mc to 220 mc in four bands. Provides usable out- 
put even on harmonics. Sweep deviation from 0-42 mc, depend- 
ing on base frequency. All-electronic sweep circuit eliminates 
unwieldy mechanical arrangements. Includes built-in crystal 
marker generator providing output at 4.5 mc 
and multiples thereof, and variable marker 
covering 1 9 to 60 mc on fundamentals and from 
57 to 180 mc on harmonics. Effective two- 
way blanking. 



MODEL TS-4A 

$ 49 so 

Shpg. Wt. 16 Lbs. 




HEATHKIT LINEARITY PATTERN GENERATOR KIT 

This instrument supplies information for white dots, cross-hatch 
pattern, horizontal bar pattern, or vertical bar pattern. It feeds 
\idco and sync signals to the set under test, with completely con- 
trolled gain, and unusual stability. Covering channels 2 to 13, 
the LP-2 will produce 5 to 6 vertical burs and 4 to 5 horizontal 
bars. The dot pattern presentation is a must for the setting of 
color convergence controls in the color TV set. Panel provision 
made for external sync if desired. Use for adjustment of vertical 
and horizontal linearity, picture size, aspect MODEL LP-2 
ratio, and focus. Power supply is regulated for e/\ 
added stability. Essential in the up-to-date TV '22 

service shop. li( ,„ 

K Shpg. Wt. 7 Lbs. 



HEATHKIT CATHODE RAY TUBE CHECKER KIT 

This instrument checks cathode emission,, beam current, shorted 
elements, and leakage between elements in electro-magnetic 
picture tube types. It eliminates all doubt for the TV serviceman, 
and even more important, for the customer. Features its own 
self-contained power supply, transformer operated to furnish 
normal test voltages for the CRT. Employsspring-loadcd switches 
for maximum operator protection. Large 4 | /4* meter indicates 
CRT condition on "good-bad" scale. Luggage- 
type portable case ideal for home service calls. 
Special "shadowgraph" test permits projection 
of light spot on screen. Also gives relative check, 
of picture tube screen coating. 



MODEL CC-1 

$22 so 

Shpg. Wt. 10 Lbs, 
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heathkit Tube Checker Kit 




Shpg. Wf. 
12 Lbs. 



*Sfe Attractive counter-style cabinet. 
^ Wiringtfiarness simplifies assembly. 

^ Large 4W meter with two-color "good-bad** 
scale. 



* 



Separate tube element switches prevent obsol- 
escence. 



This fine piece of test gear checks tubes for quality, 
emission, shorted elements, open elements, and filament 
continuity. Will test all tube types normally encountered 
in radio and TV service work. Sockets provided for 4, 5, 
6, and 7-pin large, rectangular, and miniature types, 
octal and loctal types, the Hytron 9-pin miniatures, and 
pilot lamps. Condition of tubes indicated on a large AW 
meter with multi-color "good-bad" scale. An illuminated 
roll chart is built right in, providing test data for various 
tube types. This tester provides switch selection of 14 
different filament voltage values from 0.75 volts to 117 
volts. Individual switches control each tube element. 
Close tolerance resistors employed in critical test circuits 
for maximum accuracy. A professional instrument both 
in appearance and performance. 

The Model TC-2 is very simple to build, even for a 
beginner. It employs a color-coded cable harness for 
neat, professional under-chassis wiring. Comes with at- 
tractive counter style cabinet, and portable cabinet is 
available separately. At this price, even the part-time 
serviceman can afford his own tube checker for maxi- 
mum efficiency in service work. 



HEATHKIT TV PICTURE TUBE 
TEST ADAPTER 

Designed especially for use with the Model 
TC-2 tube checker. Use it to test TV picture 
lubes for emission, shorts, ete. Consists of 
12-pin TV tube socket, 4 ft. cable, octal 
connector, and necessary technical data. 
Not a kit. 




MODEL 355 

$ 4 so 

Shpg. Wt. 
I lb. 



HEATHKIT PORTABLE 
TUBE CHECKER KIT 

This portable tube checker is identical, 
electrically, with the Model TC-2. How- 
ever, it is housed in an attractive and 
practical carrying case, finished in prox- 
ylin impregnated material. The cover is 
detachable, and the hardware is brass 
plated. This rugged unit is ideal for home 50 Shpg. 

service calls or any portable application. * t5 1 




Lbs. 



HEATHKIT VISUAL-AURAL SIGNAL TRACER KIT 

Although designed primarily for radio receiver work, this 
valuable instrument finds extensive application in FM and 
TV servicing as well. Features a high-gain channel with de- 
modulator probe, and a low-gain channel with audio probe. 
Will trace signals in all sections of a radio receiver and in 
many sections of a FM set or TV receiver. Uses built-in 
speaker and electron beam eye tube for in- 
dication. Also features built-in wattmeter MODEL T-3 
and a noise locater circuit. Provision for SOO50 
patching speaker and/or output transformer XO • 

into external set. Shpg. wt. 9 Lbs. 



HEATHKIT 
DIRECT READING 
CAPACITY METER 



KIT 



Operation of this instrument 
is simplicity itself. One has 
only to connect a capacitor 
to the terminals, select the 
proper range, and read the 
capacity value directly on 
the large 4Vi* meter cali- 
brated in mmf and mfd. 
Ranges arc 0 to 100 mmf, 1,000 mmf, 0.01 
mfd, and 0.1 mfd full scale. Precision cali- 
brating capacitors supplied. Not susceptible 
to hand capacity effects. Residual capacity 
less than I mmf. Especially valuable in pro- 
duction line checking, or in quality control. 




MODEL CM-1 

$2950 

Shpg. Wf. 
7 Lbs. 



HEATH COMPANY 

A Subsidiary of Daysirom, Inc. 

BENTON HARBOR 20, MICH. 



HEATHKIT CONDENSER CHECKER KIT 

The Model C-3 consists of an AC powered bridge for both 
capacitive and resistive measurements. Bridge balance is in- 
dicated on electron beam eye tube, and capacity or resistance 
value is indicated on front panel calibrations. Measures 
capacity in four ranges from .00001 mfd to .005 mfd, .001 
mfd to .5 mfd, .1 mfd 10 50 mfd, and 20 mfd to 1000 mfd. 
Measures resistance in two ranges, from 100 ohms to 50,000 
ohms, and from 10,000 ohms to 5 megohms. Selection of 
five different polarizing voltages for check- 
ing capacitors, from 25 volts DC to 450 
volts DC. Checks paper, mica, ceramic, 
and electrolytic capacitors. Indicates power 
factor of electrolytic condensers. 



MODEL C-3 

$ 19 50 

Shpg. Wt. 7 Lbs. 
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HEATHKIT 

Impedance 
Bridge Kit 

}^ precision resistors and silver-mica 

capacitors. 

jj^ Battery -type tubes, no warm-up required. 

^ Built-in phase shift generator and 
amplifier. 



The Model IB-2 is a completely self-contained unit. It has a built-in power 
supply, a built-in 1000 cycle generator, and a built-in vacuum tube detector. 
Provision has been made on the panel for connection to an external detector, 
an external signal generator, or an external power supply. A 100-0-100 micro- 
ampere meter on the front panel provides for null indications. Measures 
resistance from 0.1 ohm to 10 megohms, capacitance from 10 mmf to 100 
mfd, inductance from 10 mh to 100 h, dissipation factor (D) from 0.002 to 1, 
and storage factor (Q) from 0.1 to 1000. Vi of 1% decade resistors employed 
for maximum accuracy. Typical accuracy figures are: resistance, ±3T; 
capacitance ±3%; inductance, ±10%; dissipation factor, ±20%; storage 
factor, ±20%. Employs a Wheatstone bridge, a Capacity Comparison bridge, 
a Maxwell bridge, and a Hay bridge. Special two-section CRL dial provides 
maximum convenience in operation. Use the Model IB-2 for determining 
values of unmarked components, checking production or design samples, etc. 
A real professional instrument. 




MODEL 
IB-2 

59 



50 Shpg.V/t 
12 lbs. 



HEATHKIT VV Q" METER KIT 

The Q Meter permits measurement of inductance from 1 micro- 
henry to 10 millihenries, "Q" on a scale calibrated up to 250 full 
scale, with multiplying factors of 1 or 2, and capacitance from 
40 mmf to 450 mmf, ±3 mmf. Built-in variable oscillator per- 
mits testing components from 150 kc to 18 mc. Large 41/2" panel- 
mounted meter is features. Very handy for checking peaking 
coils, chokes, etc. Use to determine values of 
unknown condensers, both variable and fixed. MODEL QM-1 
Compile data for coil winding purposes, or 5/1/150 
measure RF resistance. Distributed capacity, 11 • 
and Q of coils. Sh P3 . Wf. u Lbs. 



HEATHKIT ISOLATION TRANSFORMER KIT 

This device isolates equipment under test from the power line. 
It is rated at 100 volt-amperes continously, or 200 volt-amperes 
intermittently. AC-DC sets may be plugged directly into the IT-1 
without the chassis becoming "hot." Additionally, since the IT-1 
is fused, it is ideal for use as a buffer between the power line and 
a questionable receiver, or a new piece of equipment. Protects 
main fuses. Features voltage control, allowing 
control of the output from 90 voltsto 130 volts. MODEL IT-li 
Panel meter monitors output voltage. A very $|£50 

Shpg. Wt. 9 Lbs. 



handy device at an extremely low price. 




HEATHKIT 6-12 VOLT BATTERY ELIMINATOR KIT 

This completely modern battery eliminator will supply DC out- 
put in two ranges for both 6-voIt and 12-volt automobile radios. 
The output is variable for each range, so that operating voltage 
can be raised or lowered to determine how the receiver functions 
under adverse conditions. Range is 0-8 volts DC or 0-16 volts 
DC. Will supply up to 1 5 amperes on the 6-volt range, or up to 7 
amperes on the 12-volt range. Two 10,000 microfarad output 
filter capacitors insure smooth DC output. Two 
separate panel meters indicate output voltage MODEL 
or output current. Makes it possible to test $^ j 50 



automobile radios inside at the workbench. 
Will also double as a battery charger. 



Shpg. Wt. 17 Lbs. 



HEATHKIT 6-VOLT VIBRATOR TESTER KIT 

This instrument functions very much like a tube checker, to test 
auto radio vibrators. Vibrator condition is indicated on a simple 
"good-bad" scale. Tests for proper starting and overall quality 
of operation, of both interrupter and self-rectifier types of 6-volt 
vibrators. The model VT-1 is designed to operate from any bat- 
tery eliminator capable of delivering continuously variable out- 
put from 4 to 6 volts DC at 4 amperes or more. It is an ideal 
companion unit for the Heathkit Model BE-4 
battery eliminator. The construction book for MODE L VT-1 
the VT-1 contains vibrator test chart for popu- $|/J50 

Sh Ps . wt. 6 Lbs. 



Jar 6-volt vibrator types. A real time saver! 
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HEATHKIT DX-100 PHONE AND CW 



Transmitter Kit 




* Phone or CW on 160, 80, 40, 20. 15, 11 and 10 
meters 

5{C Built-in VFO, modulator, and power supplies. 

5{C High quality components used throughout for re- 
liable performance. 

Features 5 -point TV1 suppression. 



The Heathkit DX-100 transmitter is in a class by itself in 
that if offers features far beyond those normally received 
at this price level. It takes very little listening on the bands 
to discover how many of these transmitters are in opera- 
tion today. A truly amazing piece of amateur gear. The 
DX-100 features a built-in VFO and a built-in modulator. 
It is TVI suppressed, and uses pi network interstage coup- 
ling and output coupling. Will match antenna impedances 
from approximately 50 to 600 ohms. Extensive shielding is 
employed, and all incoming and outgoing circuits are 
filtered. The cabinet features interlocking seams for sim- 
plified assembly and minimum RF radiation outside of 
the cabinet. Provides a clean strong signal on either phone 
or CW, with RF output in excess of 100 watts on phone, 
and 120 watts on CW. Completely bandswitching from 
160 through 10 meters. A pair of 1625 tubes are used in 
push-pull for the modulator, and the final consists of a 
pair of 6146 tubes in parallel. The VFO dial and meter 
face are illuminated, and all front panel controls are 
located for maximum convenience. Panel meter reads 
driver plate I, final grid I, final plate I, final plate voltage, 
and modulator current. The chassis is constructed of heavy 
#16 gauge copper-plated steel. Other high-quality com- 
ponents include potted transformers, ceramic switch and 
variable capacitor insulation, silver-plated or solid-silver 
switch terminals, etc. All coils are pre-wound, and the 
main wiring cable is pre-harnessed. The kit can be built 
by a beginner from the comprehensive step-by-step in- 
structions supplied. It is a proven, trouble-free rig, that 
will insure many hours of "on-the-air" enjoyment in your 
ham shack. 



HEATHKIT COMMUNICATIONS TYPE 
ALL BAND RECEIVER KIT 

This receiver covers 550 kc to 30 mc in four bands, and is ideal 
for the short-wave listener or beginning amateur. It provides 
good sensitivity and selectivity, combined with good image re- 
jection. Amateur bands clearly marked on illuminated dial 
scale. Employs transformer type power supply— electrical 
bandspread— antenna trimmer — separate RF and AF gain 
controls — noise limiter — headphone jack MODEL AR-3 
and automatic gain control. Has built-in $90^5 
BFO for CW reception. 

CABINET: Fabric covered cabinet with alumi- 
num panel as shown. Pari 91-15A. Shipping 
weight 5 Lbs. $4.95 



$ 2 9 9 . 5 

INCLUDING NEW 

EXCISE. TAX 
{Less Cabinet) 
Shpg. Wf. 12 Lbs. 



HEATHKIT VFO KIT 

You can go VFO for less than you might expect. Here is a 
variable frequency oscillator that covers 160, 80, 40, 20, 1 5„ 
I I. and 10 meters with three basic oscillator frequencies, that 
sells for less than $20. Provides better than 10 volt average RF 
output on fundamentals. Plenty of drive for most modern 
transmitters. Requires a power source of only 
250 VDi at 15 to 20 ma. and 6.3 VAi ai 
0.45 A. I incorporates a regulator tube for 
stability. Illuminated frequency dial reads fre- 
quency directly on the band being employed. 
Temperature-compensated capacitors offset 
coil heating. 



MODEL VM 

$ 19 50 

Shpg. Wf. 7 Lbs. 




EASY ON THE BUDGET! 

You can buy Heathkits on an easy time-payment plan 
that provides a full year to pay. Write for complete 
details ard special order blank. 



HEATH COMPANY 

A Subsidiary of Daysirom, Inc. 
BENTON HARBOR 20, MICH. 




NEW HEATHKIT CW TRANSMITTER KIT 



The brand new Heathkit Model DX-20 Transmitter is one 

of the most efficient little rigs available today. Featuring an 

entirely new circuit, it is ideal for the novice, and even for 

the advanced-class CW operator. A 6DQ6A final amplifier 

provides plate power input of 50 watts. A 6* L6 oscillator is 

employed, and a 51 4GB rectifier. The transmitter features 

one-knob bandswitching to cover 80, 40, 20, 15, 11 and 10 

meters. It is designed for crystal excitation, 

but may be excited by an external VFO. A 

pi network output circuit matches antenna MODEL DX-20 

impedances between 50 and 1000 ohms. 

Front panel controls arc functionally located $OC95 

for your convenience. If you appreciate a 03 

good signal on the CW bands, this is the 

Transmitter for you! Shpg. Wt. 18 lbs. 
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HEATHKIT PHONE AND CW 

Transmitter Kit 

jj< 6/46 /z/.a/ amplifier for full 65 -watt plate power 
input. 

% Phone and CW operation on 80, 40, 20, 15, 11, 
and 10 meters. Pi network output coupling, 

^ Switch selection of three crystals — provision for 
external VFO excitation. 



The DX-35 features a 6146 final amplifier to provide 65 watts plate power input 
on CW, with controlled carrier modulation peaks up to 50 watts on phone. In addi- 
tion, it is a most attractive transmitter. Modulator and power supplies are built-in, 
and the rig covers 80, 40, 20, 15, 11, and 10 meters with a single band-change 
switch. Pi network output coupling provided for matching various antenna im- 
pedances. A 12BY7 buffer stage provided ahead of the final amplifier for plenty 
of drive on all bands. 12BY7 oscillator and 12AU7 modulator. Provision for switch 
selection of three different crystals. Crystals reached through access door at rear. 
Front panel controls marked "off— CW— stand-by— phone", "final tuning", "antenna 
coupling", "drive level control", and "band change switch". Panel meter indicates 
final grid current or final plate current. A perfect low-power transmitter both for 
the novice, and for the more experienced operator. A remarkable power package 
for the price. Incidentally, the price includes tubes, and all other components neces- 
sary for assembly. As with all Heathkits, comprehensive instruction manual assures 
successful assembly. 




MODEL DX-35 



56 



95 Shpg. Wt. 



24 Lbs 



HEATHKIT ANTENNA IMPEDANCE METER KIT 

This instrument employs a 100 microampere panel meter and 
covers the impedance range of 0-600 ohms for RF tests. Func- 
tions up to 150 mc. Used in conjunction with signal source, 
such as the Heathkit Model GD-IB grid dip meter, the Model 
AM- 1 will determine antenna resistance and 
resonance, match transmission lines for mini- 
mum standing wave ratio, determine receiver 
input impedance, etc. Will also double as a 
phone monitor. A very valuable device for 
many uses in the ham shack. 



MODEL AM-1 

$1 4 50 

Shpg. Wt. 2 Lbs. 



HEATHKIT VV Q" MULTIPLIER KIT 

The QF-1 functions with any receiver with an JF frequency 
between 450 and 460 kc that is not AC-DC type. Operates 
from the receiver power supply, requiring only 6.3 VAC at 
300 ma. and 150 to 250 V DC at 2 ma. Simple to connect with 
cable and plugs supplied. Provides additional selectivity for 
separating two signals, or will reject one sig- 
nal and eliminate heterodyne. A big help on 
crowded bands. Provides an effective Q of 
approxi mately 4,000 for sharp ''peak" or 
"null". Tunes to any signal within the IF 
bandpass of the receiver, without changing 
main receiver tuning dial. 



MODEL QF-1 

$995 

Shpg Wt, 3 Lbs. 




HEATHKIT ANTENNA COUPLER KIT 

This device is designed to match the Model AT-1 transmitter to 
a long-wire antenna. In addition to impedance matching, this 
unit incorporates an L-type filter which attenuates signals 
ahove 36 megacycles, thereby reducing TVI. Designed for 52 
ohm coaxial input. Handles power up to 75 watts, 10 through 
80 meters. Uses a tapped inductor and vari- 
able capacitor. Neon RF indicator on front MODEL AC-1 
panel. Copper-plated chassis — high quality 
components throughout — simple to build. Sl^i 50 
Eliminates waste of valuable communications • 
power due to improper matching. A "natu- Shpg. wt. 4 Lbs. 
lal" for all AT-1 transmitter owners. 



HEATHKIT GRID DIP METER KIT 

The grid dip meter was originally designed for the ham shack. 
However, its use has been extended into the service shop and 
laboratory. Continuous frequency coverage from 2 mc to 250 
mc with pre-wound coils. 500 microampere panel meter em- 
ployed for indication. Use for locating parasitics, neutralizing, 
determining RF circuit resonant frequencies, 
etc. Coils are included with kit, as is a coil 
rack. Front panel controls include sensitivity 
control for meter, and phone jack for listen- 
ing to zero-beat. Will also double as an ab- 
sorbtion-type wavemeter. 



MODEL GD-\B 

$1995 

Shpg. Wt. 4 Lbs\ 
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HEATHKIT BROADCAST BAND JROCQYVGT Kit 




INCLUDING NEW 
EXCISE TAX* 



ATTENTION BEGINNERS . . . 

This kit is an ideal "first project" if you have never built 
a Heathkit before. A good chance to "learn by doing." 
j£ Miniature tubes and high- %Z5V2 -inch PM speaker. 

gain IF transformer. # Provision for phono jack. 

£ Rod-type built-in antenna. ^ Transformer . operated 



Good sensitivity and se- 
lectivity. 



power supply. 



You need no previous experience in electronics to build 
this table-model radio. The Model BR-2 receiver covers 
550 kc to 1620 kc and features good sensitivity and selec- 
tivity over the entire band. A SVi" PM speaker is em- 
ployed, along with high gain miniature tubes and a new 
rod-type built-in antenna. Provision has been made in the 
design of this receiver for its use as a phonograph ampli- 
fier. The phono jack is located on the back chassis apron. 
A transformer operated power supply is featured for 
safety of operation, as opposed to the usual AC-DC 
supply commonly found in "economy radio kits." Don't 
let the low Heathkit price deceive you. This is the kind 
of set you will want to show off to your family and friends 
after you have finished building it. 

Construction of this radio kit is very simple. Giant size 
pictorial diagrams and detailed step-by-step instructions 
assure your success. The construction manual also includes 
an explanation of basic receiver circuit theory so you can 
"learn by doing" as the receiver is built. The manual even 
provides information on resistor and capacitor color codes, 
soldering techniques, use of tools, etc. If you have ever 
had the urge to build your own radio receiver, the out- 
standing features of this popular Heathkit deserve your 
attention. 

CABINET: Proxylin impregnated fabric covered plywood cabinet 
available for the BR-2 receiver as shown. Complete with alumi- 
num panel, reinforced speaker grill, and protective rubber feet. 
Shipping weight 5 lbs., part No. 91-9A $4.95* 



HEATHKIT PROFESSIONAL RADIATION COUNTER KIT 

This sensitive and reliable instrument has already found ex- 
tensive application in prospecting, and also in medical and 
industrial laboratories. It offers outstanding performance at a 
reasonable price. Front-panel meter indicates radiation level, 
and oral indication produced by panel-mounted speaker. 
Meter ranges are 0-100, 600» 6,000 and 60,000 counts per 
minute, and 0-.02, .1, I and 10 milliroent- MnnF , pr * 
gens per hour. The probe, with expansion MC ->DfcL 
cord, employs type 6306 bismuth counter $7Q95 
Lube, sensitive to both beta and gamma radia- * * • 
tion. It is simple to build, even for a beginner. Shpg. wt. 8 lbs. 



HEATHKIT CRYSTAL RECEIVER KIT 

The crystal radio of Dad's day is back again, but with big 
improvements! The Model CR-1 employs a scaled germanium 
diode, eliminating the critical "cat's whisker" adjustment. It is 
housed in a compact plastic box, and features two Hi-Q tank 
circuits, employing fcrrite core coils and variable air tuning 
capacitors. The C R-1 covers the standard broadcast band from 
540 kc to 1600 kc, and no external power is MODEL CR-1 
required for operation. Could prove valuable 
for emergency signal reception, This easy-to- 
build kit is a real "learn by doing" experience 
for the beginner, and makes an interesting 
project for all ages. 



$795 



INCLUDING NEW 
EXCISE TAX* 
Shpg. Wt. 3 Lbs. 




Amazing new circuit for 
high efficiency. 

*ftCompact, portable and rugged. 

■}£ Stable circuit requires only one 671/2 volt "B" battery 
and two IV2 volt "A" batteries. 



HEATH COMPANY 

A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 20, MICH. 



HEATHKIT ENLARGER TIMER KIT 



The Model ET-1 is an easy-to-build device for use by amateur 
or professional photographers in controlling the timing cycle 
of an enlargcr. It covers the range of 0 to J minute with a con- 
tinuously variable, clearly calibrated scale. The timing period 
is pre-set, and the timing cycle is initiated by depressing the 
spring-return Switch to the "print" position. Front panel pro- 
vision is made for plugging in the enlarger and a safelight. The 
safclight is automatically turned "on" when 
the enlarger is "ofT". Handles up to 350 
watts. The timing cycle is controlled elec- 
tronically for maximum accuracy and relia- 
bility. Very simple to build in only one 
evening, even by a beginner. 



MODEL ET-1 

ni 5 .° 

Shpg. Wt. 3 Lbs. 
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Preamplifier Kit 



5 switch-selected inputs, each with its own level 



control. 

Equalization for LP, RIAA, AES, and Early 78's. 

Separate bass and treble tone controls, and 
"** special hum control. 

^ Clean, modern lines and satin-gold enamel finish. 



Literally thousands of these preamplifiers are in use today, because the kit meets 
or exceeds specifications for the most rigorous high-fidelity applications, and 
will do justice to the finest available program sources. Provides a total of 5 
inputs, each with individual level controls (three high-level and two low-level). 
Frequency response is within 1 DB from 25 CPS to 30,000 CPS, or within 
Wz DB from 15 CPS to 35,000 CPS. Hum and noise are extremely low, with 
special balance control for absolute minimum hum level. Tone control pro- 
vides 18 DB boost and 12 DB cut at 50 CPS, and 15 DB boost and 20 DB 
cut at 15,000 CPS. Cabinet measures only 12-9/16" W. x 3 3 /s" H. x 4Vs " D, 
and it is finished in beautiful satin-gold enamel. 4-position turnover and 4 
position roll-off controls provide "LP," "RIAA," "AES," and "early 78" equal- 
ization, and 8, 12, 16, and 1 fiat position for roll-off. Derives operating power 
from the main amplifier, requiring only 6.3 VAC at 1 ampere and 300 VDC 
at 10 MA. Easy to construct from step-by-step instructions and pictorial dia- 
grams provided. 



MODEL (With 
WA-P2 Shpg 




Cabinet) 
Wt. 7 Lbs. 



19 
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HEATHKIT HIGH FIDELITY FM TUNER KIT 

Illuminated slide-rule dial covers 88 to 108 MC. 
Modern circuit emphasizes sensitivity and 



stability. 



%# Housed in attractive satin-gold cabinet to 
ma tch WA-P2 and BC-1. 

This amazing new FM tuner can provide you with real high- 
fidelity performance at an unbelievably low price level. Cover- 
ing 88 to 108 MC, the modern circuit features a stabilized, 
temperature-compensated, oscillator, A.G.C., broadbanded 



IF circuits, and better than 10 UV sensitivity for 20 DB of 
quieting. A high gain, cascaded, RF amplifier is used ahead of 
the mixer to increase overall gain and reduce oscillator leak- 
age. It employs a ratio detector for high efficiency without 
sacrifice in high-fidelity performance. IF and ratio transformers 
are pre-aligned, as is the front end tuning unit. This means the 
kit can be constructed by a beginner, without elaborate test 
and alignment equipment. The FM-3A is designed to match 
the WA-P2 preamplifier and the BC-1 AM MODEL FM-3A 
tuner. An illuminated slide-rule dial is em- 
ployed for frequency indication. Step-by-step 
instructions and large pictorial diagrams 
assure success. 



*25 9 . 5 

INCLUDING NEW 

EXCISE TAX 
(With Cabinet) 
Shp$. Wt. 7 Lbs. 




HEATHKIT BROADBAND AM TUNER KIT 

This AM tuner has been designed especially for high-fidelity 
applications. It incorporates a low-distortion detector, a 
broadband IF, and other features essential to usefulness in 
high-fidelity. Special voltage-doubler detector employs crystal 
diodes for low distortion. Sensitivity and selectivity arc excel- 
lent Audio response is ± 1 DB from 20 CPS to 2 kc, with 5 
DB of pre-emphasis at 10 kc to compensate for station roll-oil. 
Covers the standard broadcast band from 
550 to 1600 kc. Incorporates a 10 kc whistle- 
filter and provides a 6 DB signal-to-noise 
ratio at 2.5 UV. RF and IF coils are pre- 
aligned, and power supply is built-in. Incor- 
porates AVC, two outputs, and two antenna 
jinputs. 



MODEL BC-l 

*25 9 . 5 

INCLUDING NEW 

EXCISE TAX 
(With Cabinet) 
Shpg. Wt. 8 Lbs. 



HEATHKIT ELECTRONIC CROSS-OVER KIT 

This unusual device functions to separate low frequencies and 
high frequencies so that they may be fed to separate amplifiers 
and to separate speakers. This eliminates the need for conven- 
tional cross-over circuits, since the Model XO-l does the com- 
plete job electronically. Cross-over frequencies of 100, 200, 
400, 700, 1,200, 2,000 and 3,500 CPS are selectable with front 
panel controls on the XO-l, and a separate level control is 
provided for each channel. Minimizes inter- 
modulation distortion problems. Handles un- 
limited power, since frequency division is 
accomplished ahead of the power stage. 
Attenuation is 12 DB per octave, with sharp 
"knee" at cut-off frequency. 



MODEL XO-l 
Shpg. Wt. 6 Lbs. 
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HEATHKIT ADVANCED-DESIGN 




MODEL W-5 

Consists of Model W-5M 
plus Model WA-P2 pre- 
amplifier. 

Shpg. Wf. 38 lbs. 
Express only. . . . $79.50 



% Full 25 watt output with KT- 
66 output tubes. 

${c All connectors brought out 
to front chassis apron. 

5j< Protective cover over all 
above-cliassis components. 



HIGH FIDELITY 

Amplifier Kit 

This 25 watt unit is our finest high-fidelity amplifier. Using 
a special design peerless output transformer, and KT-66 
output tubes by Genalex, the Model W-5M provides per- 
formance characteristics unsurpassed at this price level. 
Frequency response is ± 1 DB from 5 to 160,000 CPS 
at 1 watt. Harmonic distortion is less than 1 % at 25 watts 
and 1M distortion is less than 1% at 20 watts (60 
and 3,000 C PS. 4 to 1). Hum and noise are 99 DB 
below 25 watts. Damping factor is 40 to 1. Input voltage 
for 5 watts output is 1 volt. Tubes employed are a pair 
of 12AU7V a pair of KT-66's and a 5R4GY rectifier. 
Measures 13-3/32" W. x 8W D. x H. Output im- 
pedance is 4, 8, or 16 ohms. Featured, also, is the "tweeter 
saver*' which suppresses high frequency oscillation, and a 
new type balancing circuit requiring only a voltmeter for 
indication. This balance is easier to adjust, and results in 
a closer "dynamic'* balance between output tubes. The 
Model W-5M provides improved phase shift character- 
istics, reduced 1M and harmonic distortion, and improved 
frequency response. Conservatively rated high-quality com- 
ponents are used throughout to insure years of trouble-free 
operation. No technical background or training is required 
for assembly. Step-by-step instructions are provided for 
every stage of construction, and large pictorial diagrams 
illustrate exactly where each wire and component is to be 
placed. An amplifier for music lovers who can appreciate 
subtle differences in performance. Just ask the audiofile 
who owns one! 



HEATHKIT DUAL-CHASSIS— WILLIAMSON TYPE 
HIGH FIDELITY AMPLIFIER KIT 

This 20-watt high-fidelity amplifier employs the famous Acro- 
sound Model TO-300 "ultra-linear" output transformer and 
uses 5881 output tubes. The power supply is built on a separate 
chassis, and the two chassis are inter-connected with a power 
cable. This provides additional flexibility in mounting. Fre- 
quency response is =fc I DB from 6 CPS to 150 kc at I watt. 
Harmonic distortion is onlv I % at 2 1 watts, and I M distortion 
is only 1.3% at 20 watts. (60 and 3,000 CPS). Output impe- 
dance is 4, 8, or 16 ohms. Hum and noise are 88 DB below 20 
watts. A very popular high-fidelity unit employing top-quality 
components throughout. 

MODEL W-3M: Shpg. Wt. 29 Lbs. Express only $49.75 

MODEL W-3: Consists of Model W-3M plus Model WA-P2 pre- 
amplifier. Shpg. Wt. 37 Lbs. Express only $69.50 



HEATHKIT 7-WATT 

AMPLIFIER KIT 

This amplifier is more limited 
in power than other Heathkit 
models, but it still qualifies as 
a high-fidelity unit, and its per- 
formance definitely exceeds 
that of many so-called "high- 
fidelity"' phonograph ampli- 
fiers. Using a tapped-screen 
output transformer of new de- 
sign, the Model A-7D provides 
a frequency response of ± 1 1/ 2 
DB from 20 to 20.000 CPS. Total distor- 
tion is held to a surpris- MODEL A-7D 
ingly low level. Output 
stage is push pull, ^ud $1*7^ 
separate bass and trebLe • 
tone controls are pro- including new 

Vlded. Shpg. Wf. 10 Lbs. EXCISE TAX 

MODEL A-7E: Similar to the A-7D, except 
that a 12SL7 tube has been added for pre 
amplification. Two inputs, R1AA compensa 
tion, and extra gain. $19.95 J 




HEATH COMPANY 

A Subsidiary of Daystrom, inc. 
BENTON HARBOR 20, WIICM 



HEATHKIT SINGLE CHASSIS-WILLIAMSON TYPE 
HIGH FIDELITY AMPLIFIER KIT 

The 20-watt Model W-4AM Williamson type amplifier is a 
tremendous high-fidelity bargain. Combining the power sup- 
ply and main amplifier on one chassis, and using a special- 
design output transformer by Chicago Standard brings you 
savings without a sacrifice in quality. Employing 5881 output 
tubes, the frequency response of the W-4AM is =t 1 DB from 
10 CPS to 100 kc at I watt. Harmonic distortion is only 1.5% 
at 20 watts. Output impedance is 4, 8, or 16 ohms. Hum 

and noise are 95 DB below 20 watts. 

MODEL W-4AM: Shpg. Wt. 28 Lbs. Express only $39.75 

MODEL W-4A: Consists of Model W-4AM plus Model WA-P2 pre- 
amplifier. Shpg. Wt. 35 Lbs. Express only $59.50 



HEATHKIT 20-WATT HIGH FIDELITY AMPLIFIER KIT 

This high-fidelity amplifier features full 20-watt output using 
push pull 6L6 tubes. Built-in preamplifier provides 4 separate 
inputs, selected by a panel-mounted switch. It has separate 
bass and treble tone controls, each offering 15 DB boost and 
cut. Output transformer is tapped at 4, 8, 16, and 500 ohms. 
Designed primarily for home installations, but also used ex- 
tensively for public address applications. True MODEL A-9B 
high-fidelity performance with frequency re- ~ 
ponseof 1 DB from 20 PS to 20,000 CPS. $35 • 



Total harmonic distortion only 1% (at 3 
below rated output). 



DB 



Shpg. Wt. 23 Lbs. 
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HEATHKIT HIGH FIDELITY 

Range Extending 

SPEAKER SYSTEM KIT 

<y> Higli quality speakers of special design — 15" woofer 
and compression-type super-tweeter. 

Easy-to-assemble cabinet of furniture-grade plywood, 

Y. Attractively styled to fit into any living room. 
*v Matches Model SS-L 



This range extending unit is designed especially for use with the Model SS-1 speaker 
system. It consists of a 15" woofer, providing output between 35 and 600 CPS, and 
a compression-type super-tweeter that provides output between 4,000 and 16,000 
CPS. Cross-over frequencies are 600, 1,600, and 4,000 CPS. The SS-1 provides the 
mid-range, and the SS-1B extends the coverage at both ends of the spectrum. Together, 
the two speaker systems provide output from 35 to 16,000 CPS within ± 5 DB> 
This easy-to-assemble speaker enclosure kit is made of top-quality furniture-grade 
plywood. All parts are pre-cut and pre-drilled, ready for assembly and the finish of 
your choice. Complete step-by-step instructions are provided for quick assembly by 
one not necessarily experienced in woodworking. Coils and capacitors for proper 
cross-over network are included, as is a balance control for super-tweeter output 
level. The SS-1 and SS-1B can provide you with unbelievably rich audio reproduction, 
and yet these units are priced reasonably. The SS-1B measures 29" H. x 23" W. x 
171/2 " D, The speakers are both special-design Jensens, and the power rating is 35 
watts. Impedance is 16 ohms. 




MODEL 
SS-1 B 

» 99 



95 



Shpg. Wt. 80 lbs. 



HEATHKIT HIGH FIDELITY SPEAKER SYSTEM KIT 




MODEL 
SS-1 



39 



95 



Shpg. Wt. 30 Lbs. 



Special design ducted-port, bass-reflex enclo- 
sure. 

Two separate speakers for high and low fre- 
quencies. 

Kit includes all parts and complete instructions 
for assembly. 



This speaker system is a fine reproducer in its own right, covering 
50 to 12,000 CPS within ± 5 DB. However, the story does not end 
there. Should you desire to expand the system later, the SS-1 is 
designed to work with the SS-1B range extending unit — providing 
additional frequency coverage at both ends of the spectrum. It can 
fulfill your present needs, and still provide for the future. The SS-1 
uses two Jensen speakers; an 8" midrange-woofer, and a compression- 
type tweeter. Cross-over frequency is 1,600 CPS, and the system is 
rated at 25 watts. Nominal impedance is 16 ohms. The cabinet is a 
ducted-port bass-reflex type. Attractively styled, the Model SS-1 
features a broad "picture-frame" molding that will blend with any 
room decorating scheme. Pre-cut and pre-drilled wood parts are of 
furniture grade plywood. The kit is easy-to-build, and all component 
parts are included, along with complete step-by-step instructions for 
assembly. Can be built in just one evening, and will provide you with 
many years of listening enjoyment thereafter. 



HEATH COM PA NY A Subsidiary of Daystrom, inc. BENTON HARBOR 20, MICH. 



NOTE; All prices subject to 
rhange without notice. 

Enclosed find ( ) check ( ) 

money order for 

Please ship C.O.D. ( ) postage 

enclosed for pounds. 

On Express orders do not in- 
clude transportation charges 
— they wilt be collected hy 
the express agency at time of 
delivery. 

ON PARCEL POST ORDERS in- 
clude postage for weight shown. 
ORDERS FROM CANADA and 
APO'S must include full remit- 
tance. 



Name 



Address_ 



City & Zone_ 



-State- 



(PLEASE PRINT) 



SHIP VIA 

□ Parcel Post 

□ Express 

□ Freight 

□ Best Way 



QUANTITY 


ITEM 


MODEL NO. 


PRICE 
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TEST INSTRUMENTS 



If-calibrating 

r 



By RICHARD GRAHAM 



Simple wide-range instrument ?ises dual 
crystals for audible calibration at 
points 100 kc and 1 vie apart 



6AF4 
VARIABLE 
FRF.Q OSC 



5763 

CATH FOIL 



®- 



EXTERNAL MOO 



6BE6 
Fft£Q MIX 



Rr OUTPUT i 

12AU7 Lr"0\ 

AUDIO ) 

r» f-L^y 

PHONES 



6CL6 
XTAL FREO 
STO OSC 



LtOOOR 



Fig. 1 — Block diagram of the marker 
generator with calibrator. 



Front view of 
the generator. 

ERHAPS the most serious prob- 
lem in the home construction of 
test equipment is to calibrate the 
completed instrument. This par- 
ticularly applies to rf generators of 
all types where the usual procedure of 
beating with known frequencies (such 
as broadcast stations) often leads to 
spotty and unsatisfactory calibration. 
This problem has been successfully 
eliminated in the marker generator 
described. It has its own built-in fre- 
quency calibrator, which serves not only 
to calibrate the unit initially but also 
to insure the calibration accuracy when- 
ever the unit is used. 

The instrument is designed primarily 
as a marker generator for use in align- 




C2.C3- SILVER MICA (BUTTON) 



117V AC 



ing TV and FM receivers. As a result 
the frequency coverage is limited to 
the frequencies used by these receivers 
plus a liberal margin. The generator 
has a continuous coverage of 1.0 to 
215 mc in six overlapping bands. 

The output over this frequency range 
is in excess of 1 volt. This high output 
voltage is desirable in any marker 
generator because it allows the gen- 
erator to be very loosely coupled to the 
circuit under test. This minimizes its 
loading effect on the frequency response 
of the amplifier being aligned. A high 
rf voltage output is also desirable when 
a stage is being aligned for the first 
time, for example, after an if trans- 
former is replaced. 



I2AU7 AF AM PL 




.1 o o \f "4* p \ O 



R24 C20 
^Wv * — 1(~ 

2.2K .1 -±r 



CI — 60-iiiif split-stator variable (Ham- 

marlund RMC-I40-S, I rotor and 2 

stator plates removed. Cut stator 

bars to form 2-ganq unit). 
C2, C3 — 50-mif button type silver mica, 

500 volts 
C4— 10 imf, mica, 500 volts 
C5 C6, C23 C24, C25, C26, C28, C29, 

C30 — .01 ^f, disc ceramic, 600 volts 
C7, C8, C9, CIO — .001 M-f , ceramic 

feedthrouqh, 500 volts 
CI I — 500 M.|J.f , ceramic 
CI2, CI3, CI7, CI8, CI9, C20— 0.1 tif, 

paper, 400 volts 
CI4 — 10 iiiif, ceramic, 600 volts 
CI5. CI6— 25 iif, 25 volts, electrolytic 
C2I, C22— 20 uf, 450 volts, electrolytic 
C27 — 6-20 variable air trimmer 



Rl— 100,000 ohms 

R2— 10,000 ohms, I watt 

R3— 75,000 ohms 

R4 — 10,000 ohms 

R5— 470 ohms, I watt 

R6 — 100 ohms, 2 watts, pot 

R7, R8, R9, RIO— 100 ohms 

Rll— 50 ohms 

RI2, RI4, RI6, R20— 180,000 ohms 

RI3— 150 ohms 

RI5— 15,000 ohms 

RI7, R2I— 820 ohms 

R 18. R 19 — 47,000 ohms 

R22— 470,000 ohms 

R23— 4.7 ohms 

R24— 2,200 ohms 

R25— 5,000 ohms, 5 watts 

All resistors % watt unless noted. 



LI-L6— See coil table 
L7— rf choke, 0.5-mh 
L8 — rf choke, 5-mh 
L9 — filter choke, 7 henries, 50 ma 
LI0, LI I— rf choke, 21 ^h, 600 ma. 
(Ohmite Z-28) 

51 — rotary switchj 2 poles, 6 positions, 
ceramic insulation, 2 decks 

52 — rotary switch, 2 poles, 3 positions 

53 — toggle switch, dpdt (neutral center 
for on-off-on operation) 

Tl — power transformer, 480 volts ct, 55 

ma; 6.3 volts, @ 2 amps 
XTAL I, XTAL2— quartz crystals, 100 and 

1 ,000 kc in one mounting (Valpey 

type DFS) 
VI— 6AF4 
V2— 5763 



V3— 6BE6 
V4— I2AU7 
V5— 6X4 
V6— OA2 
V7— 6CL6 

1 — pilot lamp and assembly 

2 — panel type open circuit jacks 
I — coax connector 

4 — sockets, 7-pin miniature 

3 — sockets, 9-pin miniature 

I— cabinet, 7 x 10 x 8 inches (approx.) 
I— chassis, 9x7x2 inches (approx.) 

4 — standoff insulators, '/^ inch diam- 
eter, 1% inches long 

Knobs, hookup wire, wire for coils, Na- 
tional R-50 rf choke for LI, standoff 
insulators for mounting Ct, SI and 
the subchassis 



Fig. 2 — The self-calibrating marker generator — complete schematic. 
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Rear view of the 
dhassis. Normally 
suspended upside 
dow n in the cab- 
inet, the threaded 
rod supports the 
rear of the chassis. 



The circuit of the self-calibrating 
marker generator is shown in the block 
diagram of Fig. 1 and the schematic 
in Fig. 2. The oscillator is a 6AF4 in 
a conventional Colpitts circuit. Output 
is taken from the plate of the oscilla- 
tor and fed into a 5763 cathode follower. 

The 5763 provides good isolation be- 
tween the output circuit and the oscil- 
lator and also transforms the oscillator 
output into a low impedance. A 5763 
beam power tube was used primarily 
because of its high transconductance. 

Normally there is little need to mod- 
ulate the output of a marker generator 
but if it becomes necessary an external 
source of audio modulation may be 
applied to the grid of the 5763 cathode 
follower through a jack on the front 
panel. 

The output of the cathode follower is 
fed into coarse and fine attenuation 
and then out to the output jack on the 
front panel of the unit. 

The cathode-follower output is also 
fed into the frequency-calibrator sec- 
tion of the marker generator. This fre- 
quency calibrator consists basically of 
a 100-1, 000-kc 6CL6 crystal oscillator 
used as the frequency standard, a 6BE6 
frequency mixer using a two-stage 
audio amplifier using a 12AU7 dual 
triode. 

The 5763 cathode-follower signal is 
fed into the 6BE6 mixer stage. The 



COIL TABLE 


Lf— Band A 
1.0-2.6 mc 


0.5-mh rf choke (National R-50) 
with one pie removed. 


L2— Band B 
2.3-5.4 mc 

L3— Band C 
5.3-12.7 mc 


95 turns No. 34 enameled wire 
closewound. 

41 turns No. 30 enameled wire 
closewound. 


L4— Band D 
12.6-30 mc 


14 turns No. 24 enameled wire 
spaced to '/? inch. 


15— Band E 
29-69 mc 


7 turns No. 12 tinned wire 
spaced to l'/ 8 inches. 


L6— Band F 
67-215 mc 


\y A inches thin copper strap 
3/32 inch wide. 


NOTE: L2, L3, L4 and L5 wound on '/ 2 -inch 
diameter ceramic forms (standoff insulators) M/4 
inches long. See diagram and parts list for 
17 through LI 1 . 



Underside of the 
chassis is up when 
mounted in the cabinet. 



LIO,ll 




JANUARY, 1957 



Close-up of the variable- f'requencv oscillator section. 
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. . . another 

MailorY 

service-engineered 
product 



New 
Mallory 
"Gems" 

pace setters in 
paper capacitors 

Next time you replace paper tubu- 
lars, make sure you use these new 
Mallory capacitors. 'They give you 
a lot of extra value features — without 
extra cost. 

Soldering iron heat can't loosen 
leads. Wires are permanently 
attached in the plastic end seal . . . 
can't work loose from heating or 
vibration. 

Moistureproof construction, using a 
protective case of high grade mica- 
filled bakclite, ends worries about pre- 
mature shorts due to high humidity. 

ft True center construction protects the 
foil element from deformation during 
assembly . . . assures uniform quality 
in each capacitor. 

Get your stock now, from your local 
Mallory distributor. Ask for Mallory 
"Gems"— you'll agree they're a gem 
of a capacitor! 



MallorY I 



• Capacitors 

• Vibrators 



• Controls 

• Switches 



P. It. MALLORY A CO. Inc., INDIANAPOLIS 6, INDIANA 



• Resistors • Rectifiers 

• Power Supplies • Filters 

• Mercury Batteries 



output of the 6CL6 frequency-standard 
! oscillator which can operate at either 
| 100 kc or 1 mc as selected by S2 is 
! also fed into the 6BE6 mixer tube. 
' The crystal oscillator is rich in har- 
monics. Whenever the variable GAF4 
oscillator is tuned to a harmonic of 
the frequency standard, an audio beat 
develops in the 6BE6 mixer plate cir- 
cuit. This audio beat is amplified by the 
12AU7 and fed to a phone jack on the 
front panel. 

The harmonics of the frequency- 
standard oscillator diminish in ampli- 
tude at the higher frequencies, there- 
fore the beats resulting from the 100-kc 
oscillator cannot be heard on the high- 
est frequency range of the generator. 
However the 1,000-kc beats are still 
quite usable and intermediate points 
can be readily interpolated. 

Among the most important consider- 
ations in building this marker gene- 
rator (or any signal or marker gen- 
era tor for that matter) is the mechan- 
ical construction. Everything associated 
with the frequency-determining com- 
ponents must be rigidly mounted or 
secured. To minimize stray capacitan- 
ces and to reduce lead lengths, the 
()AF4 oscillator and 5763 cathode 
follower were mounted on a piece of 
Bakelite terminal board 2% x 2V2 
inches. This assembly was then 
mounted upside down on 1-inch ceramic 
standoffs with the tubes extending 
j downward through a clearance hole in 
I the chassis. (See photos.) In addition 
to short leads, this construction makes 
this assembly easy to wire. The ter- 
minals on the board section used for 
this assembly provide convenient tie 
I points and further aid rigidity. 

The filament, B-plus and other leads 
to the oscillator assembly are brought 
through the chassis through individual 
ceramic feed through capacitors. 

This assembly is mounted as close as 
possible to the variable capacitor. The 
leads between the oscillator assembly 
and the capacitor are made with thin 
copper strap approximately 5/32 inch 
wide. This reduces the lead inductance. 
This capacitor should preferably have 
front and rear bearings for increased 
rigidity. 

The bandswitch is also mounted as 
close as possible to the variable ca- 
pacitor and is connected to it with more 
of the thin 5/32-inch copper strap. The 
bandswitch is supported in the front 
by an L bracket to the chassis and in 
the rear by a V 2 -inch standoff insulator 
and a spade bolt. This maintains rigid- 
ity, aiding oscillator stability. The 
decks of the bandswitch are spaced 
to approximately l 1 /^ inches by using 
additional spacers between them. 

To locate the bandswitch as close as 
possible to the variable capacitor, it 
is necessary to devise a pulley and 
dial-cord arrangement so the control 
comes through on the right edge of the 
panel. 

The coils for bands B. ( , D and E 
(2.3-69 mc) are wound on ceramic 
insulators M» inch in diameter and 1*4 
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inches long. A solder lug is fastened 
to each end of the insulator as a ter- 
minal for the coil ends and also as 
an aid in mounting the coils on the 
bandswitch. These coils are then lib- 
erally coated with polystyrene Q-Dope 
which keeps the turns in place on the 
form. The coil for bank F (67-215 mc) 
is not wound on a form. A coil for 
1.0-2.6 mc is made from an rf choke 
and is also self-supporting. Coil- 
winding data is given in the table. 

The frequency calibrator is not as 
critical as the oscillator section just 
described. The general mechanical de- 
tails for the remainder of the generator 
can be seen in the photographs. 

Calibration procedure 

The calibration begins by adjusting 
the crystal frequency standard to ex- 
actly 100 and 1,000 kc. This is done by 
comparing the 100-kc harmonic at 5 mc 
to WWV also at 5 mc. Tune a receiver 
to WWV. Run a wire from the receiver 
antenna terminal to the vicinity of the 
crystal in the marker generator. Now 
set the calibrate switch S2, to 100 kc. 
Adjust the variable capacitor C27 to 
a zero beat. This calibrates both the 
100-kc and 1,000-kc crystals m the ; 
generator. The crystal specified con- 
sists of two matched crystals; thus set- I 
ting one also sets the other. 

Begin calibrating the generator fre- 
quency dial on the lowest frequency 
band. Set calibrate switch S2 on 
1,000 kc. Turn the generator on and 
plug a set of phones into the phone 
jack. Rotate the dial to the low-fre- 
quency end. At the very end a beat | 
note should be heard. Adjust tuning 
carefully for zero beat. This is at i 
1,000 kc. Thus one calibration point 
is made. Switch S2 to 100 kc and mark 
the calibration points of every suc- 
ceeding 100-kc point; i.e. the next beat 
note to be heard will be 1.1 mc, then 
1.2, 1.3, 1.4 mc, etc., until the low 
band is completely calibrated. The next 
band which extends from 2.3 to 5.4 mc 1 
is calibrated similarly. That is, set S2 
to 1,000 kc and turn Cl starting at 
the low-frequency end until you get 
a zero beat. This will be 2.0 mc. The 
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stops 

control job 
call-backs 



There's something new on Mallory 
volume controls — a line switch with 
unique contact action. Make and break 
is accomplished by spring-snapped 
motion of "floating" rings of special 
Mallory contact alloy. Rings rotate with 
each switch operation , . . presenting 
a constantly changing contact surface . . . 
providing these performance extras: 

Far Longer life , . . cleaner make and 

break . . . less wear and arc erosion. 

Overload-proof . . . Snap spring carries 
no current . . won't soften when 
overloads occur. 

Positive snap action "feel" . . . with 
minimum torque. 

These extra features come at no 
extra cost to you. On your next 
replacement job . . . insist on 
Mallory controls with these new 
switches . • put extra value into 
every control replacement! 

• Patent applied for 



Capacitors * Controls 

Vibrators * Switches- 

Resistors • Rectifiers 

Power Supplies * Filters 
Mercury and Zinc-Carbon 
Batteries 
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t* die FUTURE! 



Oo YOU Know 



... the field, of ELECTRONICS is the most advanced and 
fastest growing in the world, offering the largest range of 
jobs for technicians and engineers in history? 



Oo YOU Know 



. . . PHILCO TechRep is the world's largest Field Service 
organization and because of this leadership can offer you— 

• unlimited advancement 

• opportunity to work any place in the world 

• experience in the most advanced fields of electronics and 
guided missiles 

• personal security, real challenge, top salary and com- 
pensation for your skills 



Oo YOU Know 



• Philco electronic experts help prepare you for your 
TechRep Service career 

• Philco's especially written Home Study Course keeps you 
posted on latest electronic techniques, including radar, 
guided missiles and transistors 

• Philco provides financial assistance to continue your 
•education 
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TEST INSTRUMENTS 

next beat as Cl is rotated will be a 
3 mc, then 4 and 5 mc, Si is then set 
to 100 kc and the 100-kc points filled in 
the same way as before. Band C ex- 
tending- from 5.3 to 12.7 mc follows the 
same procedure. 

Bands D, E and F require that some 
outside known frequency calibration 
be used for one frequency on each band. 
In all cases this frequency source can 
be an FM or TV receiver. If an FM 
receiver is used, its dial can be set to 
88 mc and the generator turned around 
the middle of the D (12.G-30 mc) band 
until the generator carrier is noted. This 
corresponds to 22 mc. The generator's 
built-in calibrator takes over from 
here. Turn on the 1,000-kc crystal and 
touch up Cl for zero beat. This point 
is exactly 22 mc. With one known fre- 
quency, the remainder of the dial can 
be self-calibrated in the following 
manner. The next zero beat higher in 
frequency will be 23 mc, the second 
higher 24 mc and so on. Similarly the 
next lower frequency beat will be heard 
at 21, 20, 19 mc, etc. 

The 100-kc crystal can be used but 
it results in too many calibration points 
on the dial. These intermediate 100-kc 
points can be easily determined by 
counting the 100-kc beat notes from 
the known 1-mc calibration points on 
the dial. 

The E and F bands are calibrated 
exactly the same as the D band, using 
an FM or TV receiver to obtain one 
known frequency. The generator de- 
scribed was calibrated entirely in this 
manner and has proved satisfactory. 

When precise marker frequencies are 
required during alignment, a procedure 
similar to the initial calibration is 
followed. For example: To find the FM 
if center frequency of 10.7 precisely, 
it is necessary only to set the generator 
to 10.7 mc. Set the calibrate switch to 
100 kc and adjust the dial slightly to 
zero beat. The same procedure is used 
to establish the plus and minus 100-kc 
bandwidth markers necessary for cor- 
rect bandwidth alignment. This same 
procedure is carried out in determining 
the marker frequencies for TV align- 
ment. END 




"Oh yeah? Well, rules or not, I come 
in as I am or your set doesn't get fixed V 
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TEST INSTRUMENTS 

Portable TV Pattern Generator 



Part I — Fundamentals and Circuitry 



For monochrome and color servicing 
in shop or ho/ne, this generator 
has crystal control for stability 
and positive lock-in 



By EARL T. HANSEN 




THIS compact portable TV genera- 
tor was designed to replace the one 
described in the July, 1956, issue. 
It supplies a variety of test signals 
used to adjust and check both mono- 
chrome and color sets in the shop as 
well as in the home. It provides lines, 
dots and Crosshatch patterns for lin- 
earity and convergence adjustments. 
The dots and lines are sufficient in 
number and very sharply defined. 
Experience has shown that it is con- 
fusing and unnecessary to be able to 
vary the number and size of dots and 
lines for convergence adjustments. The 
size, spacing and number of picture 
elements in this unit are rigidly fixed 
for uniform results. Their small size 
and relatively large number have 
proven to be ideal for precise adjust- 
ments. 

The generator supplies accurate sync 
pulses for all types of presentations. 
This results in good interlace and 
freedom from any jitter or crawl. It 
also insures that color receiver sweep 
circuits will be operating at the cor- 
rect frequencies, so necessary for 
correct convergence. The sync signals 
are controlled by frequency division of 
a crystal-controlled source. A standard 
10-bar chroma presentation is also 
available. The chroma frequency is also 
crystal-controlled. Markers are sup- 
plied for raster centering adjustments 
and color bar identification. The channel 
3 rf output is crystal-controlled and 
modulated over 90% on line and dot 
signals. 

Channel 3 was chosen as it was one 
of the least used of the lower channels. 
However, it does not matter if there is 
a station on this channel in the area. 
The signal from the generator will 
completely override the station when 
the regular antenna is removed. 

A crystal-controlled sound carrier 
can be turned on to check for proper 
setting of the receiver fine-tuning con- 
trol, especially on color sets where 
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sound carrier in the chroma circuits 
causes objectionable beat interference. 
As the photos show, there are no vari- 
able controls or adjustments on the 
front panel. All signals are obtained 
by switching. Individual toggle switches 
permit the greatest combination of out- 
puts. A video output test signal and 
standby switch are also included. 

The generator can be constructed 
from readily available parts by expe- 
rienced technicians, with the aid of the 
wide-band scope, grid-dip meter, field- 
strength meter and audio oscillator 
normally found in a well equipped shop. 

Circuit description 

The block diagram is shown in Fig. 
1 and the schematic in Fig. 2. Sync 
pulse timing is controlled by a master 
378-kc crystal oscillator. This oscillator 
(Vl-a) also controls the color bar 
gating frequency and the vertical lines 
or dot rows. An inexpensive surplus 
crystal is used in an antiresonant cir- 
cuit. The cathode of Vl-a is returned 
to ground through peaking coil L2 
and diode damper Dl. This network 
forms sharp pulses which are amplified, 



inverted and further sharpened by 
Vl-b, A portion of this pulse voltage is 
fed to line-dot mixer V7-a through the 
function switch S2-b. The pulse is also 
used to synchronize the 189-kc multi- 
vibrator V2, giving a frequency divi- 
sion of 2. The 189-kc square wave 
from the plate of V2-b keys the chroma 
signal through chroma gate V6-b. 

V6-a is the chroma oscillator using 
a type of Pierce circuit recommended 
by the crystal manufacturer. When the 
chroma is turned off by opening Si in 
the cathode return of V6-a, R36 is 
grounded to equalize the load in the B- 
plus circuit. Output from the cathode 
of the oscillator is directly coupled to 
the cathode of chroma gate V6-b. The 
189-kc square wave from V2-b is ap- 
plied to the grid of chroma gate V6-b. 
During the positive portion of the 
square wave, the grid voltage is clamped 
at zero by D5; thus V6-b amplifies and 
passes the chroma signal to the plate- 
tuned circuit L3-C23. R31 lowers the 
Q and increases the bandwidth of this 
circuit. During the negative portion of 
the square wave the tube is cut off and 
no signal appears on the plate. 




Fig. 1 — Block diagram of the improved portable TV pattern generator. 
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F*i j» . 2 — Schematic diagram of the generator. All variable, controls are preset adjustments. 



CI — distributed capacitance of LI 
C2, 23, 29—47 ^pf, disc ceramic 
C3, 18, 20, 22, 24, 28, 30, 38, 42, 44, 

47 — 500 ji^if, disc ceramic 
C4 — 3.9 ceramic 
C5, 6—25 [i\xi, NPO ceramic 
C7, 10, 16, 32, 37, 41, 45—10 u.^f, 

ceramic 
C8 — 180 (ipf, silver mica 
C9, 17— .01 uf, 400 volts, molded paper 
CM — 15 jiuf, ceramic 
CI2— .0013 uf, silver mica 
CI 3, 21, 33, 35— .047 uf, 400 volts, 

molded paper 
CI4 — .001 uf, silver mica 
CI5, 49—0.1 uf, 200 volts, molded 

paper 

CI9— .005 uf, 200 volts, molded paper 

C25, 34, 39— .005 uf, disc ceramic 

C26, 27—54 uuf, ceramic 

C3I, 40—5 uf, 50 volts, miniature 
electrolytic 

C36— .01 uf, GMV (guaranteed mini- 
mum value) disc ceramic 

C43 — .001 p.f , disc ceramic 

C46 — twisted-wire gimmick 

C48— 40-40-80- 10 uf, 150 volts, 
electrolytic 

Rl, 14, 15, 30, 35, 64—22,000 ohms, 

R2, 29, 41—470,000 ohms 

R3— 3.30C ohms 

R4, 5—1,000 ohms 

R6, 10, 43, 49—4,700 ohms 

R7, 12, 18, 24, 33, 45, 55, 65— 
100,000 ohms 

R8— pot, 100,000 ohms, linear, 
short slotted shaft 



R9— 120,000 ohms 
Rl I — 18,000 ohms 
RI3— pot, 200,000 ohms, linear, 

short slotted shaft 
RI6, 19, 22— pot, 50,000 ohms, linear, 

short slotted shaft 
RI7, 20, 37—10,000 ohms 
R2I, 63, 69—33,000 ohms 
R23— 120 ohms 

R25— pot. 500,000 ohms, linear, 

short slotted shaft 
R26— 100 ohms 
R27 38, 46—150,000 ohms 
R28— pot, 250,000 ohms, linear, 

short slotted shaft 
R3I— 1,300 ohms, 5% 
R32— 47,000 ohms, I watt 
R34— 330 ohms 
R36— 56,000 ohms, 2 watts 
R39 — 6,800 ohms 
R40— 62,000 ohms, 5%, 2 watts 
R42— 270 ohms 
R44 — 8,200 ohms 
R47, 58, 59—220,000 ohms 
R48, 67—220 ohms 
R50, 52, 56—1,500 ohms 
R5I — 150 ohms 
R53 — 2.2 megohms 
R54— 330,000 ohms 
R57— 27,000 ohms 
R60— 3,300 ohms, 2 watts 
R6I— 3,300 ohms, I watt 
R62 — 4,700 ohms, I watt 
R66— 820 ohms 
R68— 39,000 ohms, I watt 
R70— 15 0C0 ohms 



R7I— 22 ohms, I watt 
All resistors '/2 waff unless noted 
Dl, 2, 5, 6, 7 — germanium diode, IN48 
or IN34 

D3, 4 — germanium diode, IN75, I N70, 
I N 1 27. IN63 or I N68A 

LI — slug-tuned inductor, 1-3 mh center- 
tapped, Miller 6197 or equivalent 

L2— peaking coil, 500 uh, Miller 6174 or 
equivalent 

L3— slug-tuned 4.5-mc trap, Miller 1470 
or equivalent 

L4, 6 — slug-tuned inductors, 2-4 mh, 
Miller 6313 or equivalent 

L5, 7 — Synchroguide type tapped hori- 
zontal oscillator coil, Miller 6212 or 
equivalent 

L8 — stabilizer coil for Synchroguide 
cfrcuit, Miller 6314 or equivalent 

L9, 10 — (see text) forms ^ inch in diam- 
eter, I inch long, slug-tuned 

LI I— filter choke, 8 henries, 50 ma 

LI2 — (see text) form, ferrite tuning slug 
'/4-inch diameter, % inch long, 
hexagonal hole through center 

SI, 3, 4, 5 — switch, spdt toggle 

52 — switch, 2 poles, 5 positions, rotary 

56, 7 — switch, spst toggle 

SEL RECT— selenium rectifier, 130 volts 
100 ma 

Tl — transformer, horizontal blocking 
oscillator, Merit A3002 or equivalent 

T2, 3, 4 — transformer, vertical blocking 
oscillator, Crosley 1 55255-3, Stancor 
A-8125 or equivalent 

T5 — half-wave power transformer, 125- 



volts (5> 50 ma, 6.3 volts (3> 2 amp, 
Stancor PA842I or equivalent 

VI, 2, 6, 7, B— tube, I2AT7 

V3, 4, 5— tube, 5963 

V9— tube. 6CS6 

VIO— tube, 6BQ7 

XTAL I— crystal, 378 kc (surplus, in FT- 
241 type holder marked channel 4, 
20.4 mc)* 

XTAL 2— crystal, 3.5638 mc, tolerance 

.01%, FA-9 holder** 
XTAL 3— crystal, 61.25 mc, tolerance 

.01%, FA-9 holder** 
XTAL 4 — crystal, 65.75 mc, tolerance 

.01%, FA-9 holder** 
6— 9-pin miniature socket without 

shields 

1 — 9-pin miniature socket with shield, 
for VIO 

2 — 9-pin turret type socket, for V4 and 
V8 

t — 7-pin miniature socket 

2— octal socket, for crystals 

I — cabinet and chassis assembly from 
BC-906-C frequency meter or equiv- 
alent 

I — dial lamp and socket assembly 
Line cord, hookup wire, nuts, bolts, 
tie strips, etc. 

* Available from Texas Crystals, River 
Grove, ML; Crystals, Inc., Odell, III.; 
Sun Parts Distributors, Ltd., 514 10th 
St. N.W., Washington, DC, and others. 

** International Crystal Mfg. Co., 18 
No. Lee, Oklahoma City, Okla., or 
equ t va lent. 
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Since the chroma is keyed at a 189-kc 
rate, there are 12 bursts of chroma for 
each horizontal scan (12 x 15.750 kc = 
189 kc). The first is blanked out by the 
horizontal sync pulse. The second fol- 
lows the sync pulse closely and acts as 
the subcarrier burst signal. The re- 
maining 10 are displayed on the screen 
as color bars. (See Fig. 3.) The 189-kc 
signal also triggers the 31.5-kc block- 
ing oscillator V3-a, giving a frequency 
division of 6. 

The 31.5-kc output of V3-a is used 
three ways: First to trigger the 15,- 
750-cycle blocking oscillator V3-b, divid- 
ing by 2 and providing a source of 
horizontal sync pulses. Second, to 
trigger the 4,500-cycle blocking oscil- 
lator V4-a, dividing by 7, for further 
countdown. Third, as a vertical marker 
to identify the fifth color bar and aid 
in picture centering. 

The diode across the plate portion of 
L5 provides the damping necessary for 
good negative pulse output without 
positive overshoot and ringing. V3-a, 
V3-b and V4-a have an adjustable 
resonant circuit in their cathodes to 
provide sine-wave stabilization. This 
improves stability, especially under the 
effect of aging tubes and power supply 
variations. 

The 4,500-cycle oscillator V4-a sup- 
plies the triggering pulse for blocking 
oscillator V4-b, dividing by 5 for 900- 
cycle output. Positive 900-cycle pulses 
from the cathode of this stage trigger 
the 300-cycle blocking oscillator V5-a 
and are also directed through S2-a to 
the line-dot mixer grid to form hori- 
zontal lines or rows of dots. 

The 300-cycle oscillator V5-a supplies 
horizontal markers to check vertical 
raster centering and it also triggers 
the 60-cycle oscillator V5-b, giving a 
final division by 5. This 60-cycle signal 
supplies the vertical sync pulse. Diode 
D4 is used across the plate winding of 
T4 for damping. 

S2 and the line-dot mixer 

With switch S2 in position 1 (vert) 
for vertical lines, the grid of the line- 
dot mixer V7-a is grounded. Negative 
pulses from the plate circuit of Vl-b 
are applied to the cathode through S2-b. 
Since the bias on V7-a is approximately 
at cutoff, these 378-kc pulses cause the 
tube to conduct and negative pulses to 
appear on the plate. This signal and 
that for all other functions of this tube 
go through V7-b, V8-a and V8-b with 
no change in polarity. Since these pulses 
occur at a rate just 24 times the hori- 
zontal sweep rate (24 x 15.75 kc = 
378 kc) there will be 24 vertical lines 
on the raster of the receiver. At least 
two of them will occur during retrace 
time. One of these is blanked out by 
the horizontal sync pulse. The other 
appears as a faint broad wavy line on 
the left half of the raster in Fig. 4. 
This will usually not be seen on a color 
set because most of them employ hori- 
zontal retrace blanking. 

The remaining 22 lines will be visible 
unless obscured by slow retrace time 
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or excessive width. The monochrome 
receiver used in all photos had consider- 
ably excessive width and was slightly 
off center. This explains why some ver- 
tical lines and one color bar are miss- 
ing. At the same time, it points out the 
value of being able to identify posi- 
tively the numerical sequence of the 
color bars with a marker. 

With the function switch in position 
2 for horizontal bars, S2-b is open and 
the grid of V7-a receives 900-cycle 
positive pulses from the cathode of 
V4-b through S2-a. The bias is the 
same as before and therefore they 
cause conduction resulting in negative 
pulses on the plate. The pulse rate is 
just 15 times the vertical sweep rate so 
there will be 15 horizontal lines. One 
occurs simultaneously with the vertical 
sync pulse and thus is blanked out by 
it. This leaves a possible 14 lines which 
could be visible as in Fig. 5. 

A Crosshatch pattern is produced 
with the switch in position 3. Pulses 
of 378 kc and 900 cycles are applied 
to the tube. The bias being the same, 
the tube conducts with either or both 
pulses present. Therefore, both hori- 
zontal and vertical lines will be present 
and form a Crosshatch pattern. See 
Fig. 6. 

With the switch in the dots (posi- 
tion 4), both signals are again applied 
to the tube. This time, however, the 
bias is increased to more than twice 
cutoff. This is done by making the 
cathode more positive by switching R40 
from B plus to cathode. It now requires 
the simultaneous application of both 
the positive 900-cycle pulse on the grid 
and the negative 378-kc pulse on the 
cathode to cause current flow in the 
plate load. This occurs only where the 
lines cross. Therefore dots are formed 
at the intersection and appear as nega- 
tive pulses on the plate of V7-a. 

With S2 set at BLANK, the grid is 
grounded and no pulses are fed to the 
cathode. Thus there is no dot or line 
information at the plate to be fed 
through V7-b to the mixer tube V8-a. 
The result is a relatively blank video 
signal. However this blank signal con- 
tains complete sync information and 
has a luminance level of black. The 
blank signal is used as a background 
for the color bar and marker displays. 

The negative signals from the plate 
of V7-a (present in all positions of S2 
except blank) go through cathode 
follower V7-b. This output is clamped 
with diode D6 to prevent the signals 
from modulating into the sync pulse 
region. V8-a is a mixer tube to which 
sync signals are applied to the grid and 
other video and chroma information 
to the cathode. The bias on this tube, 
as set by R54, R55 and R5G, allows 
just a very slight current flow, causing 
approximately a 1-volt drop across plate 
load R49. This determines the black 
level. The lines, dot and marker sig- 
nals applied to the cathode of V8-a, 
being negative in polarity, cause a 
decrease of bias and thus a decrease 
in plate voltage and therefore modulate 
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TEST INSTRUMENTS 




Fig. 3 — Color bar pat- 
terns as seen on a 
monochrome set. Only 
nine bars appear, in- 
dicating that set has 
excessive width. First 
bar (yellow— orange) is 
offscreen at left. The 
vertical marker is on 
in Fig. 3-a above, 
brightening the fifth 
bar for identification. 
Fig. 3-b right shows 
920-kc beat when fine 
tuning is misadjusted 
with sound-carrier os- 
cillator turned on. 



3b 



II 





Fig. 4 — Vertical 
bars on black- 
and- white set 
with excess width. 



Fig. 5 — The horizontal bar pattern. 






Fig. 6— The cross- 
hatch presentation. 
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into the white region. These "white" 
pulses are somewhat exaggerated in 
amplitude but are later clipped in the 
modulator to form nicely squared 
whites. 

When the chroma is turned on (SI 
is closed), square bursts (bars) of 
chroma signal are applied to the cath- 
ode through C37. As the chroma oscil- 
lator V6-a is activated by the chroma 
switch, its plate voltage drops to about 
half its no-load value. This reduction 
in dc voltage is carried through R33 
and R55 to the cathode of V8-a. The 
resulting reduction of positive bias on 
the cathode of V8-a increases its aver- 
age plate current. This increases the 
drop across the plate load resistor and 
consequently increases the luminance 
level. Therefore, when chroma is added 
to the output signal, the luminance 
level rises automatically and prevents 
the chroma from modulating into the 
sync region. 

Both the horizontal and vertical nega- 
tive sync pulses are applied to the grid 
of V8-a. The amplitude is sufficient to 
cut off the plate current of the tube. 
Therefore when either or both pulses 
are present on the grid, the plate volt- 
age rises to equal the supply voltage, 
which represents the peak value of the 
sync pulse tips. Since the tube is cut 
off for the duration of the pulses, all 
chroma, lines, dots and markers are 
unable to pass through the tube and 
are therefore blanked out during the 
sync period. 

Diode D7 on the grid of V8-a clamps 
the sync pulses and prevents them 
from modulating into the video region 
of the carrier. The composite signal 
from this stage is fed through cathode 
follower V8-b to the 6CS6 modulator. 
Though the dc component of the video 
is lost through coupling capacitors C36 
and C40, it is restored in the modulator 
tube. The grid-to-cathode diode char- 
acteristics of the tube clamp the posi- 
tive-going sync pulse tips to cathode 
(ground) potential. Therefore, the sync 
tips produce maximum rf output from 
the modulator tube and the correct 
black level is restored. 

VlO-b is a crystal oscillator using 
a fifth-harmonic crystal at the picture 
carrier frequency. Low-level output 
from the oscillator is fed to the first 
control grid (grid 1) of the modulator 
tube. The video signal on the second 
control grid (grid 3) varies the amount 
of rf reaching the plate circuit of the 
modulator, 

L12 is a broadly tuned toroid coil 
with a balanced 300-ohm output. 
Approximately 25,000-/*v output can 
be expected. VlO-a is a crystal oscil- 
lator at the sound carrier frequency. 
When switched on, it supplies a signal 
equal to about half the peak value of 
the picture carrier. The video output 
connector supplies a negative-going 
signal of approximately 4 volts peak 
to peak. The standby switch removes 
plate voltage from all tubes while leav- 
ing the filaments hot, ready for imme- 
diate use. TO BE CONTINUED 
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improves FIVI tuners 




REACT 
U00 



LOW PASS 
FILTER 



AUDIO AM PL 



Fig. 1— afc cir- 
cuits in tuner. 



A NUMBER of inexpensive FM 
tuners, either completely wired 
k or in kit form, are presently 
available for assembly into 
home music systems. Most tuners, how- 
ever, including some expensive ones, 
have a small amount of frequency drift 
evident particularly during- warmup. 
Because of this it is necessary to retune 
to the station one or more times during 
the half-hour after the tuner has been 
turned on. 

Thermal drift in the local oscillator 
is not a deficiency in tuner design as 
such. It is simply impossible to com- 
pensate completely for the effects of 
changing temperature. Even if the cir- 
cuit elements were completely compen- 
sated, one would still have to deal with 
changes in the interelectrode capac- 
itances of the oscillator tube. 

The practical answer is automatic 
frequency control. Fortunately, the cir- 
cuit design of some of the inexpensive 
tuners is such that effective afc can 
be added with only a few circuit changes 
and with the addition of less than $3 
worth of parts. The method proposed 
can be used in any tuner that includes 
a stage of audio amplification in its 
tube lineup; the Heathkit FM-3 or 
Meissner 8-CK exactly as shown. Other 



tuners may require modifications as 
discussed later. The normal operating 
features of the tuner are unaffected 
by the modification. 

Automatic frequency control consists 
of dc negative feedback from a fre- 
quency discriminator to a modulator 
that controls a reactance in the local 
oscillator circuit. (See Fig, 1.) When 
the tuner is receiving a station, any 
slowly changing difference in frequency 
produces a direct voltage at the dis- 
criminator output. The modulator trans- 
lates this voltage into a reactance 
change that pulls the oscillator fre- 
quency in the proper direction to reduce 
the original frequency difference. Small 
changes in local oscillator frequency 
due to temperature variations are thus 
reduced automatically. The effect of 
afc from an operating standpoint is the 
same as if the tuning bandspread were 
increased, when a station is present, 
several times over its normal amount. 
This feature is an operating convenience 
allowing much finer tuning than is 
ordinarily available. 

The usual reactance modulator in 
afc circuits requires an extra tube. 
An equally effective device for this pur- 
pose, however, is the diode reactance 
modulator, using a crystal diode that 



needs no heater power and takes little 
space. The diode modulator does require 
control voltage from a low-resistance 
source, but the audio amplifier in the 
FM-3 can be used partly as a dc cathode 
follower to fill this requirement. 

The portion of the FM-3 circuit to 
be modified is shown in its original 
form in Fig. 2 and the modified circuit 
arrangement in Fig. 3. No switch has 
been added to disable the afc for expe- 
rience has shown no receiving condi- 
tions under which its use is not desir- 
able. The modification requires short 
leads in the oscillator and diode part of 
the circuit but no other special wiring 
precautions need be observed. Revise 
the circuit as shown in Fig. 3, omitting 
the connection between points A and B. 
Then make the following checks: 

1. With the tuner operating but 
tuned between stations, measure the 
cathode voltage of the 6C4 audio ampli- 
fier at point B. Normally, this will be 
about 4 volts positive. 

2. Measure the voltage from point 
A to ground as the tuning is varied 

(Continued on page 126) 
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Fig. 2 — Portion of Heathkit circuitry 
before modification. 
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Superior's New 
Mode? TO-55 




TUBE TESTER 

^P^^^M I The Experimenter or Part-time Serviceman, who has delayed purchasing a higher priced Tube Tester. 
VII Mm > Tre Professional Serviceman who needs an extra Tube Tester for outside calls. 
m wll \ The busy TV Service Organization, which needs extra Tube Testers for its field men. 

Speedy, yet efficient operation is accomplished by; 

1. Simplification of all 2. Elimination of old style sockets used for testing obsolete tubes (26, 27, 
switching and controls. 57, 59, etc.) and providing sockets and circuits for efficiently testing 
the new Noval and Sub-Minar types. 

You can't insert a tube in wrong socket checking for shorts and leakages up to 5 Megohms between 

It is impossible to insert the tube in the wrong socket when- any and all of the terminals. Continuity between various 



using the new Model TO 55. Separate sockets are used, 
one for each type of tube base. If the tube fits in the 
socket it can be tested. 
"Free-point" element switching system 
The Model TD-55 incorporates a newly designed element 
selector switch system which reduces the possibility of 
obsolescence to an absolute minimum. Any pin may be used 
as a filament pin and the voltage applied between that pin 
and any other pin, or even the "top-cap" 
Checks for shorts and leakages between all elements 
The Model TD-55 provides a super sensitive method of 



sections is individually indicated. This is important, es- 
pecially in the case of an element terminating at more than 
one pin. In such cases the element or internal connection 
often completes a circuit. 

Elemental switches are numbered in strict accordance with 
R.M.A. specification. 

One of the most important improvements, we believe, is 
the fact that the 4 position fast-action snap switches are 
all numbered in exact accordance with the standard R.M.A. 
numbering system. Thus, if the element terminating in pin 
No. 7 of a tube is under test, button No. 7 is used for that test. 



The Model TD-55 comes complete with operating instructions and charts. Housed in 
rugged steel cabinet. Use it on the bench — use it for field calls. A streamlined carrying 
case, included at no extra charge, accommodates the tester and book of instructions. 



26 
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Superior's New Mode/ TV-77 

STANDARD 
PROFESSIONAL 




TUBE TESTER 



SPECIFICATIONS 

if Tests all tubes including 4, 5, 6. 7, Octal. Lock- 
in, Peanut, Bantam, Hearing Aid, Thyratron 
Miniatures, Sub-miniatures, Novals, Sub-minars, 
Proximity fuse types, etc. 

Uses the new self-cleaning Lever Action Switches 
for individual element testing. Because all ele- 
ment* are numbered according to pin-number 
In the RMA base numbering system, the user 
can instantly identify which element Is under 
test: Tubes having tapped filaments and tubes 
with filaments terminating in more than one 
pin are truly tested with the Model TV-II as 
any of the pins may be placed in the neutral 
position when necessary. 
if The Model TV-ll does not use any combination 
type sockets. Instead individual sockets are 
used for each type of tube. Thus // Is impossible 



to damage 
socket. 



tube by inserting It in /Ae wrong 
chart provides com- 



if Free-moving built-in roll 
plete data for all tubes. 
if Newly designed Line Voltage Control compen- 
sates for variation of any Line Voltage between 
105 Volts and 130 Volts. 
if NOISE TEST: Phono-jack on front panel for 
plugging In either phones or external amplifier 
will detect microphonic tubes or noise due to 
faulty elements and loose internal connections. 

The model TV- II operates on 105-130 Volt 60 Cycles A.C. 
Comes housed in a hcautiful hand-ruhbed oak cabinet com- 
plete with portahle cover. 



EXTRA SERVICE— The Model TV-II may 
be used as an extremely sensitive Con- 
denser Leakage Checker. A relaxation type 



oscillator incorporated in this model will 
detect leakages even when the frequency 
is one per minute. 



$ 47 
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Superior's New 
Model TV-40 




PICTURE TUBE TESTER 



NOT A GADGET— NOT A MAKE-SHIFT ADAPTER, BUT A WIRED PICTURE TUBE 
TESTER WITH A METER FOR MEASURING DEGREE OF EMISSION— AJ ONLY $15.85 



Of course you tan buy an adapter for about $5 — which 
theoretically will convert your standard tube tester into a 
picture-tube tester; or a neon type instrument which sells 
for a little more and is supposed to be "as good as" a 
etered instrument. Superior does not make nor do they 



recommend use of C.R.T. adapters or neon gadgets because 
a Cathode Ray Tube is a very complex device, and to 
properly test it, you need an instrument designed exclu- 
sively to test C.R. Tubes and nothing else. 
Tests ALL magnetically deflected tubes. ..in the set. ..out of the set. ..in the carton!! 

EASY TO USE: Simply insert line cord into any J 1 0 volt A.C. 
outlet, then attach tester socket to tube base (Ion trap need not 
he on tube). Throw switch up for Quality test ... read direct on 
Good- Bad scale. Throw switch down for att leakage tests. 



• Tests all magnetically deflected picture tubes from 7 
inch to 30 inch types. 

• Tests for quality by the well established emission method. 
All readings on "Good-Bad" scale. 

• Tests for inter-element shorts and leakages up to 5 
megohms. 

• Test for open elements. 



Model TV-40 C.R.T. Tube Tester comes ab- 
solutely complete — nothing else to buy. 
Housed in round cornered, molded bakelite 
case. Only 



$ 15*! 



EXAMINE BEFORE YOU BUY! 

USE APPROVAL FORM ON NEXT PAGE 
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Superior's 
New Model 



76 



For the first time ever: ONE TESTER 
PROVIDES ALL THE SERVICES LISTED BELOW! 




^RESISTANCE BRIDGE SECTION 

2 Ranges: 1 00 ohms to 50,000 ohms: 10,000 ohms to 5 meg. 
ohms. Resistance can be measured without disconnecting 
capacitor connected across it. (Except, of course, when the 
R C 7i hi nation is part of an R C bank). 



IT'S A 



IT'S A 



CONDENSER BRIDGE RESISTANCE BRIDGE 



with a range of .00001 Microfarad to 
1000 Microfarads (Measures power fac- 
tor and leakage too.) 



IT S A 



SIGNAL TRACER 



which will enable you to trace the signal 
from antenna to speaker of all receivers 
and to finally pinpoint the exact cause 
of trouble whether it be a part or cir- 
cuit defect. 

SPECIFICATIONS 

^CAPACITY BRIDGE SECTION 

4 Ranges: .00001 Microfarad to .005 Microfarad: .001 
Microfarad to .5 Microfarad: .1 Microfarad to 50 Micro- 
farads; 20 Microfarads to 1000 Microfarads. This section 
will also locate shorts, and leakages up to 20 megohms. And 
finally, this section will measure the power factor of all 
condensers from .1 to 1000 Microfarads. (Power factor is 
the ability of a condenser to retain a charge and thereby 
filter efficiently.) 



with a range of 100 ohms to 5 megohms. 

TV ANTENNA TESTER 

The TV Antenna Tester section is used 
first to determine if a "break" exists in 
the TV antenna and if a break does exist 
the specific point (in feet from set) 
where it is. 



^SIGNAL TRACER SECTION 

A built-in high gain pentode voltage amplifier, 
plus a diode rectifier, phis a direct coupled triode 
amplifier are combined to provide tins highly sensi- 
tive signal tracing service. With the use of the R.F. 
and A.F. Probes included with the Model 76. you 
can make stage gain measurements, locate signal 
loss in R.F. and Audio stages, localize faulty 
stages, locate distortion and hum. etc. Provision has 
been made for use of phones and meter if desired. 



As Design Engineers, we the undersigned would like to 
say that the Model 76 is in our opinion the best com- 
bination unit of its kind we have been privileged to design. 
Although it is comparatively a low-priced tester, it will, 
altar you become acquainted with its multiple services, be 
your most frequently used instrument. 



^ TV ANTENNA TESTER SECTION 

Loss of sync, snow and instability are only a few 
of the faults which may be due to a break in the 
antenna, so why not check the TV antenna first? 
The Model 76 will enable you to locate a break in 
any TV antenna and if a break does exist, the 
Model 76 will measure the location of the break in 
feet from the set terminal. 2 Ranges: 2' to 200' 
for 72 ohm coax and 2' to 250' lor 300 ohm ribbon. 



Model 76 comes complete 
with all accessories includ- 
ing R.F. and A.F. Probes; 
Test Leads and operating 
instructions. Nothing else 
to buy. Only 



$2g.95 
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Superior's New 
Model TV-50 




GENOMETER 

A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 



A.M. Radio • F.M. Radio • Amplifiers • Black and White TV 
7 Signal Generators in One! 



Color TV 



V R.F. Signal Generator for A.M. Bar Generator 

\* R.F. Signal Generator for F.M. Cross Hatch Generator 

\S Audio Frequency Generator Color Dot Pattern Generator 

Marker Generator 



R.F. SIGNAL GENERATOR: The 
Model TV-50 Genometei provides 
complete coverage for A.M. and 
F.M. alignment. Generates Radio 
Frequencies from 100 Kilocycles 
to 60 Megacycles on fund anient a I a 
and from 60 Megacycles to 1 80 
Megacycles on powerful harmonica. 



VARIABLE AUDIO FREQUEN- 
CY GENERATOR: In addition to 
a fixed 400 cycle sine-wave audio, 
the Model TV-50 Genometer pro- 
rides a variable 300 cycle to 20,000 
cycle peaked wave audio signal. 



BAR GENERATOR: The Model 

TY-5<> projects an actual Bar Pat- 
tern on any TV Receiver Screen. 
Pattern will consist of 4 to 16 
horizontal bars or 7 to 2» vertical 
bars. 



CROSS HATCH GENERA- 
TOR: The Model TV-50 Ge- 
nometer will project a cross- 
hatch pattern on any TV pic- 
ture tube. The pattern will 
consist >*f non -shifting hori- 
zontal and vertical lines in- 
terlaced to provide a stable 
cross-hatch effect. 



DOT PATTERN GENERATOR (FOR 
COLOR TV) UthouKh you will be able to 
use most of your regular standard equip- 
ment for servicing color TV, the one addi- 
tion which is a "must" is a Dot Pattern 
Generator. The Dot Pattern projected on 
any color TV Receiver tube by the Model 
TV-50 will enable you to adjust for proper 
color convergence. 



MARKER GENERATOR: The Model 
TV-50 includes all the most fre- 
quently needed marker points. The 
following markers are provided: 180 
Kc. 262.5 Kc. 456 Kc. . 600 K<\. 
1000 Kc. 1400 KC. 1600 Kc.. 2000 
Kc.. 2500 Kc. 3579 Kc. . 4.5 Mc. . 5 
Mc. 10.7 Mc. (3579 Kc. is the color 
burst 'requeiicy. ) 



THE MODEL TV-50 
comes absolutely com- 
plete with shielded 
leads and operating 
instructions. 

Only 



$47 5 J 

SHIPPED ON APPROVAL 

NO MONEY WITH ORDER ~ NO C 0. D. 



Try any of the instruments 
on this or the facing page 
for 10 days before you 
buy. If completely satis- 
fied then send down pay- 
ment and pay balance as 
indicated on coupon. No 
1 n te r est or Finance 
Charge 1 ? Added! If not 
completely satisfied return 
unit to us, no explanation 



MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D-317, 3849 Tenth Ave., New York 34, N. Y. 

Please send me the units checked. I agree to pay down payment 
within fO days and to pay the monthly balance as shown. It is 
understood there will be no finance or interest charges added. It is 
further understood that should I fail to make payment when due, 
the full unpaid balance shall become immediately due and payable. 



□ Model TV- 1 1 Total Price $47.50 

$11.50 within 10 days. Balance $6.00 
monthly for 6 months. 



Name.. 



City Zone. 

All prices net, F.O.B., N. 



State... 

Y. C. 



□ Model 76 Total Price $26.95 

$6.95 within 10 days. Balance $5.00 
monthly for 4 months. 



□ Model TO-55 Total Price $26.95 

$6.95 within 10 days. Balance $5.00 
monthly for 4 months. 



□ Model TV-50 

$1 1.50 within 10 days 
monthly for 6 months. 



Total Price $47.50 
Balance $6.00 



□ Model TV-40. 
$3.85 within 



monthly for 3 months. 



... Total Price S 15.85 
days. Balance $4.00 
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From ratio DET 




Rl — I megohm, 'A watt 
R2 — I5.0C0 ohms, '/ 2 watt 
R3— 15,000 ohms, '/ 2 watt 

Resistor — I megohm, I watt (used as form for RFC) 

CI — 0.1 nf , paper 

C2— 25 nf, 25 volts, electrolytic 

C3— 10 nnf, mica 

C4 — .001 |if, disc ceramic 

D — IN34 crystal diode 

RFC— 18 turns of No. 26 wire (see text) 

Terminal strip, three lugs, center-grounded 

Enameled wire. No. 26, approximately 2 feet 

Fig. 3— Partial schematic of tlie FM-3 
after modification for afc. 

over its entire range. This voltage 
should be greater than 4.5 volts posi- 
tive; typically, it will vary between 5 
and 7. If it is not at least 4.5 volts, 
another (5U8 tube should be substituted. 
If none will produce the required volt- 
age, check the capacitive coupling be- 
tween the oscillator and mixer input 
circuits and the adjustment of the mixer 
tuning trimmer. The oscillator and 
mixer circuits may be coupled too 
tightly, thus loading the oscillator 
excessively. If these procedures fail, 
check the 1N34 diode. 

3. With a station tuned in, measure 
the voltage at point C. This voltage 
should be zero with the tuning properly 
centered on the station. Now, slowly 
increase the dial leading toward a 
higher frequency. The voltage at C 
should swing >ie(/ative. If it becomes 
positive, the connections from the sec- 
ondary winding of the ratio-deteetor 
transformer to the 6AL5, pins 5 and 7, 
must be reversed. 

If the above checks prove satisfactory, 
the connection between points A and B 
can be wired and the modification will 
be complete. 

Adding the reactance modulator can 
be expected to change the total capac- 
itance of the oscillator circuit and will 
require slight readjustment of the 
oscillator tuning trimmer to correct the 
dial calibration. This should be done 
as outlined in the Heathkit instruction 
book, by locating a station of known 
frequency near the high-frequency end 
of the tuning range. 

Proof of the effectiveness of the 
afc is the fact that on most stations 
the tuner can be operated for several 
hours, turned off and, when turned on 
again the following day, will receive 
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the same station satisfactorily without 
retuning. 

Two worth-while improvements,, al- 
though not related to afc, can be made 
in the FM-3 and similar units at the 
same time the afc is installed. A slight 
residual hum may be noted in some 
cases when the tuner is tuned to a 
station; the same hum disappears be- 
tween stations. Most of it is due to in- 
adequate filtering of the plate supply 
for the local oscillator and can be re- 
duced greatly by connecting a 20-/*f 
250-volt electrolytic capacitor from pin 
1 of the 6U8 to ground. (A convenient 
location for the capacitor is parallel 
to the edge of the chassis and above 
the first if transformer, using ter- 
ete 




STRIP 



Fig. 4 — Pictorial diagram shows portion 
of modification for the afc. 

minal U2 as the ground point.) In some 
models tunable hum has been found, 
generated because of stray coupling 
between the local oscillator and the 
(>X4 power rectifier. The remedy is to 
bypass the 6X4 rectifier plates; .OOl-^f 
ceramic capacitors connected from each 
plate to ground will cure the trouble. 

Modification procedure 

The following steps should be fol- 
lowed in making the afc modification. 
It is based on the layout of the FM-3. 
When making the modification on other 
units, this procedure should be adhered 
to as closely as possible. Fig. 4 shows 
the approximate physical layout. 

Make the rf choke by winding 18 
turns of No. 26 enameled wire on a 1- 
megohm 1-watt resistor. The ends of the 
wire should be stripped, wrapped 
around the resistor leads and soldered. 
(In the FM-3 follow the construction 
of the heater choke connected between 
C4 and D3.) Dope the winding with 
coil dope to keep the turns in place. 

Obtain a three-lug terminal strip 
with the center lug grounded. Cut off 
all of the mounting-lug foot except a 
short projection of about % inch. Solder 
this projection to the ground lug of 
the bottom strip so that the lugs of the 
new terminal strip (strip 1) are par- 
allel to the chassis and project toward 
the transformer. Be sure the two free 
lugs of strip 1 do not make contact 
with the lugs of the bottom strip. 

Connect the W-jujnf mica capacitor 
from pin 9 of the 6U8 socket to strip 1, 
as shown. Keep the capacitor leads as 
short as possible. Connect the 1N34 
diode from the socket center pin to 



strip 1. The cathode end of the diode 
goes to the strip. When soldering, grip 
the diode lead with pliers next to the 
diode body to prevent heat from damag- 
ing the diode. Keep the diode leads 
short. 

Connect C4 as shown and dress it 
close to the terminal strip. Next connect 
the choke. When soldering, grip the 
diode lead with pliers next to the diode 
body as before. Wire in C2, observing 
the polarity of the electrolytic capacitor. 
Next, remove the 47,000-ohm resistors 
in the plate circuit of the 6C4 and re- 
place with 15,000-ohm resistors. 

Remove the 1-megohm resistor con- 
nected to the grid of the 6C4, the .01- 
fd capacitor connected to the grid of 
the G*J4 and the volume-control ground 
connection. Then connect Rl and CI as 
indicated in Fig. 3. Be sure the outside 
foil of CI goes to ground. 

With a vtvm or high-impedance volt- 
meter make the checks previously dis- 
cussed. Connect points A and B together 
with a wire dressed close to the chassis. 
Adjust the oscillator tuning trimmer 

4JK_ 150 - 200V 
2W 

TO 05C H 




23JK-470K FR0M pc TAKE OF? 
(POINT C) 



Fig. 5 — Experimental circuit for other 
FM tuners and receivers. 

to correct the dial calibration (refer to 
the rf alignment procedure in the 
instruction book). 

Other types of tuners 

Tuners whose audio circuits do not 
closely resemble those in the FM-3 and 
Meissner 8-C will probably have to be 
modified slightly when adding this afc 
system. In some models, it may be more 
practical to add a 6C4, using the cir- 
cuit values between point C on the 
schematic and the oscillator grid. In 
this case, the audio signal available at 
the 6C4 plate can be fed to a recorder 
or monitoring circuit. The dc takeoff 
point is usually easy to locate. It will 
probably be the high side of the volume 
control if there is no blocking capac- 
itor between it and the de-emphasis 
network. 

The more venturesome experimenter 
may try the approach described in the 
August, 1956, issue of Wireless World 
(London, England). Connect point A to 
a voltage divider supplying a positive 
voltage (preferably variable) between 
3 and 10. (See Fig. 5.) A capacitor of 
50-100 M/if is inserted between the 
anode end of the 1N34 and ground. 
Connect this junction of capacitor and 
diode directly to the detector's dc take- 
off (point C) through a resistor of 
22,000-47,000 ohms in series with one 
of 220,000-470,000 ohms. Bypass the 
junction of the two resistors to ground 
through a capacitor of 0.1 /rf or so. END 
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get the mtfst far your rti6ney in A 



own 




LLIED'S 



knight-kits 



THE MMfSl ELECTRONIC IQUIPM|HT IN MOWIY-SAVING KIT IF 




Our hjj« buying po.-ser means big- 
gest savings "or yat. You do the 
easy assent and your finished 
instrument U-e'qual in performance 
and appearance to *^uipment sell- 
ing for S4»*aral U pes the low 
KNIGMT-Kir once. 



Months of research, development and 
field-testing go into each KNlGHT-KiT to 
bring you proved, advanced design. To 
assure top performance, premium quality 
parts are supplied in each Kit. KNIGHT- 
KITS are guaranteed to meet published 
specifications, OR YOUR MONEY BACK. 



All chassis and penels are punched; all 
parts are dearly -narked; even the re- 
sistors are moulted on cards, and 
keyed (o/ easy identification. Each 
instruction manual is a marvel of "Step- 
and-CheV'clarity You get professional 
results even without experience. 




FEATURING PhUNTASTRON 
LINE J R SWIE 9 CIRCUIT 



knight-kit LOVt COST GENERAL-PURPOSE 5 OSCILLOSCOPE KIT 

Feature for Feature the World's Best Oscilloscope Value 

Model F-146 

— - * This new oscilloscope delivers performance equal to wirei units costing several 
J A MM jU times more and defies comparison with any other 'scope kit at anywhere near 
■» its price. It's the ideal choice for radio and TV servicing, audio work and 

hundreds of Dther applications — meets 90% of ell 'scope requirements. Here 
are some of the features that make this kit a standout in its class : Phantastron 
Sweep Circuit — versions of -his circuit are used in $1,000 'scopes; pro /ides high linearity of 
sweep from 15 to 150,000 ops. Regulated Calibration Voltage — fully regulated square wave 
calibrating voltage is injected into signal circuit by spring return switch 25 Millivolts Per Inch 
Sensitivity — three times the sensitivity of other 'scope kits in its price class. Retrace Blanking 
—found only in high-priced 'scopes. Vertical Amplifier — frequency response ±3db from 3 cps 
to 1.5 mc (±6db to 2.5 mc). Input controls are frequency -compensated. Rise time, .25 micro- 
seconds. Impedance, 3.3 mag. and 45 mmfd. Includes positive and negative internal sync. 
Outstanding construction features: CRT protected by heavy rubber ring; sturdy steel case 
with disappearing handle. For easy assembly: pre-cut color-coded wire; resistors carded and 
keyed to match instructions; printed circuit; laced wiring harness; 'Step-and-Chek" con- 
struction manual with wall -size picture diagrams. Supplied with all tubes including CRT, all 
parts, graph screen, wire, sclder. Size, x XZ% x 11 %" . Shpg. wt., 26 lbs. 

Model F-146. Complete 5" Oscilloscope Kit. Net only $49.50 

F-148. RF Demodulator Probe Kit. Net $3.45 

F-147. Low Capacity Probe Kit. Net $3.45 
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knight-kit TV-FM SWEEP GENERATOR KIT 

Guaranteed Linearity • Fool-proof Calibration • WidVRange • Electronic Blanking 

All-new; precision-designed for lab use, TV and FM servicing, production line test- 
ing. Covers 300 kc to 250 mc continuous on 4 bands (all fundamentals). Center fre- 
quencies of VHF TV channels appear on scales. Exclusive knight-kit sweep 
circuit assures perfect linearity — RF sweep output in excess of 0.15 volts, flat within 
1 db y is available on all bands. Sweep width continuously variable, 0-13 mc. Dual 
crystal marker oscillator and input for variable marker (RF Signal Generator on 
next page is ideal). Phase control provides blanking shift, 0 to 180°. Step-type and 
continuous output controls; separate marker amplitude control. Filter connected 
to 0-50 mc output jack provides 20 db attenuation of frequencies above 50 mc to 
assure pure, fundamental output. Sweep voltage foi 'scopes on front panel. Pro- 
fessional-looking blue-finish steel case with gray panel. Has 'disappearing'* handle. 
8^2 x 12 x l l /2 With all parts, tubes, test cable, solder and multi-color pre-cut wire. 
Less crystal. Shpg. wt., 13^ lbs. 

Model F-123. TV-FM Sweep Generator Kit. Net only .$44.75 

P-286. 4.5 mc Crystal (.005%). Net $4.80 

P-143. 5.0 mc Crystal (.02%). Net $3.95 

P-145. 10.7 mc Crystal (.02%). Net « , $3.95 
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ALLIED'S own knight-kits... better by far 




knight-kit 5" ALL-PURPOSE WIDE-BAND OSCILLOSCOPE KIT 

2 Printed Circuit Boards • 5 Me Width for Color TV 



Model F-144 



69 



00 



Wide-band, 5" Oscilloscope; equals or betters the performance of commercially- 
wired 'scopes costing several times the price. Two printed circuit boards and 
laced wiring harness assure wiring accuracy and reduce assembly time. Ideal 
for lab use, color TV servicing and high frequency applications. Provides 
unusually wide sweep range — from 15 to 600,000 cps. Locks in at frequencies as 
high as 9 mc. Vertical response, 5 cycles to 5 mc. Response, down only 1 db at 3.58 mc color 
burst frequency; down only 3 db at 5 mc. High vertical sensitivity of 25 mv/inch. Input capacity 
20 mmf and 3.5 megs. Outstanding features: cathode-follower vertical and horizontal inputs; 
2nd anode provides 1400 volts high-intensity trace; push-pull vertical and horizontal amplifiers; 
positive and negative locking; faithful square wave response; frequency-compensated attenu- 
ator; Z-axis input for intensity modulation; one volt P-P calibrating voltage; astigmatism con- 
trol; blanking circuit to eliminate retrace lines; DC positioning control. Complete with CRT, 
all tubes and parts. Handsome, professional, blue-finished steel case with "disappearing" 
handles. 14^ x9^x 16*. Shpg. wt., 40 lbs. 

Model F-144. Wide-Band 5" Oscilloscope Kit. Net only $69*00 

F-148. Demodulator Probe. Net. $3.45. F-147. Low Capacity Probe. 12 mmf. Net. . . .$3.45 



NEW knight-klt 

VOLTAGE CALIBRATOR KIT 



Model 
F-136 



12" 



Permits the use of any scope 
as a precision peak-to-peak 
AC voltmeter. Provides a true 
square-wave voltage on scope 
screen. Range switch and cali- 
brated potentiometer permit selecting any voltage be- 
tween .01 and 100 volts, in 4 ranges. Fifth position of 
switch feeds external signal to scope for comparison. 
Constant output on line volt, variation from 80-135 v. 
±6% on all ranges. Shunt capacitance only 15 mmf. 
Use any 20,000 ohms /volt VOM or a VTVM for initial 
calibration. Direct coupling of output provides ground 
reference for DC scopes. Portable case, 7f£ x b\i x 4%". 
Ready to build. Shpg. wt., 5 lbs. 

Model F-136. Voltage Calibrator Kit. Net . . $12.75 




knight-kit LOW COST 

RF SIGNAL GENERATOR KIT 



Model F-145 



19" 



Build this wide- 
range extremely 
stable RF signal 
generator and save 
two-thirds the cost 
of a comparable 
wired instrument. Ideal for align- 
ment of RF and IF stages in radio 
and TV sets, and for trouble- 
shooting audio equipment. Delivers output on fundamentals from 
160 kc all the way out to 110 mc; useful harmonics to 220 mc. Has 
built-in 400-cycle sine-wave audio oscillator for modulating RF; 
audio is also available externally. Features high-stability Colpitts 
circuit with precis ion- wound coils — no calibration necessary. Has 
input for external modulator. Maximum audio output, 10 volts. 
RF output, over 100,000 micro-volts. Step and continuous-type 
output attenuators. With all parts, tubes, wire and solder. Port- 
able case, 7 x 10 x 5 ". Shpg. wt., 10 lbs. 

Model F-145. RF Signal Generator Kit. Net only $19.75 





knight-kit 

AUDIO GENERATOR KIT 



>37 ; 



Model F-129 



J 26 ! 

knlght-krt Mm W 

VISUAL-AURAL SIGNAL TRACER KIT 

A remarkable value in an instrument 
which permits visual and aural signal 
tracing of RF, IF, video and audio 
circuits — has highest gain in its price 
class. Traces the signal from the an- 
tenna to the speaker. Reproduces 
signal at plate or grid connection of 
any stage. Identifies and isolates 
"dead" stages. Features: usable gain 
of 91,000; "magic eye" with cali- 
brated attenuators for signal pres- 
ence indication and stage-by-stage 
gain measurements; built-in 4* PM 
speaker; single probe with plug-in 
head gives instant choice of RF or 
audio tracing. Provides noise test; 
built-in watt meter calibrated from 
25 to WOO watts; provision for exter- 
nal scope or VTVM. Blue-finish steel 
case. Shpg. wt., 13 lbs.. 

Model F-l 35. Signal Tracer &g% g 
Kit. Net only 526.50 
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NEW 

kn i g h t- ki t 

6-12 VOLT BATTERY ELIMINATOR KIT 

A valuable new unit for servicing 
auto radios, mobile gear, etc. Delivers 
continuously variable filtered DC 
output from 0 to 15 volts. Provides 
DC output at 0-8 volts or 0-15 volts. 
Continuous current rating: 12.5 amps 
at 6 volts, 10 amps at 12 volts. Can 
also be used as battery charger. 
Oversize rectifiers and transformer 
for better regulation and long life. 
Two meters provide simultaneous 
current and voltage readings; ranges: 
0-15 volts DC: 0-20 amps DC. 
Doubly protected: fused primary and 
automatic-reset overload relay for 
secondary. Heavy-duty binding 
posts. Blue-finish steel case with 
"disappearing" handle. With all parts, 
solder and pre-cut wire. 9 x 12% x 

Shpg. wt., 20 lbs. 
Model F-129. Power Supply n _ 
Kit. Net only >3/.V5 



Model F-l 37 An ideal audio fre- 
quency source for 
CA checking audio cir- 
cuits and speaker re- 
sponse. Covers: 20 
cps to 1 mc in 5 ranges. Output voltage: 10 volts into 600 
ohms impedance. Offers the flat response of a lab standard — - 
±1 db to 1 meg. Generator imp., 600 ohms. Less than 
.25% distortion from 100 cps through the audible range; 
less than .5% when driving 600 ohm load at maximum out- 
put. Cont. var. step-attenuated output. 17 lbs. 
Model F-l 37. Audio Generator Kit. Net only $37,50 

knight-kit RESISTANCE SUBSTITUTION BOX KIT 

Model Simplifies determination of resistor 
F-l 39 values needed in a circuit. 36 stand- 

$hq( ard 1 watt resistance values be- 
tween 15 ohms and 10 megohms 
with an accuracy of 10%. 18-posi- 
tion switch; also slide switch for multiplying 
values by 1000. Extra switch wafer serves as 
J tie points, eliminating buss bar. 5x3x2*. Com- 
Tfr plete with test leads and clips. 2 lbs. 

Model F-l 39. Resis. Sub. Box Kit. Net $5.95 

knight-kit CAPACITANCE SUBSTITUTION BOX KIT 

Makes it easy to find capacitor 
values needed in a circuit. Provides 
18 standard capacitor values from 
.0001 mfd. to .22 mfd., ±20%. 
Values are 600 volts, except .15 and 
.22 which are 400 volt. 18-position 
switch selects all values quickly and easily. 
In bakelite case, 5x3x2". Complete with all 
parts, test leads and clips. 2 lbs. 
Model F-138. Cap. Sub. Box Kit. Net . $5.95 





Model 
F-138 

$C95 



QUALITY ELECTRONIC TEST EQUIPMENT IN MONEY-SAVING KIT FORM 
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. . . easiest to build ...you get more ...YOU SAVE MORE 




4V2" 

Meter 



Model F-128 £ 
knight-kit 
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1000 OHMS/VOLT VOM KIT 

Exceptional accuracy and versa- 
tility at amazing low cost. Ideal 
for service shop, lab and Amateur 
use. Uses 4^" meter (400 micro- 
amp movement) with separate 
scales for AC voltage and current, 
DC voltage and current, decibels 
and resistance. 38 ranges include: 
AC, DC and output volts, 0 1-5- 
10-50-100-500-5000 (1000 ohms/ 
volt sensitivity); Resistance, 0- 
1000-100,000 ohms and 0-1 meg.; 
Current, AC or DC, 0-1-10-100 
ma and 0-1 amps; Decibels, — 20 
to +69 in 6 ranges. Uses 1% pre- 
cision resistors. 3-position func- 
tion switch and 12-position range 
switch. Complete kit with bake- 
lite case, (6^x5^x3^"), bat- 
terv, pre-cut wire, solder and test 
leads. Shpg. wt., 2^ lbs. 
Model F-128. 1,000 ohms/ & - L 
volt VOM Kit. Net only 516.95 




Model F-140 



knight-kit 

20,000 0HMS/V0LT VOM KIT 

Outstanding quality and perform- 
ance at extremely low cost. Fea- 
tures 32 ranges; full vision 4^" 
meter; accuracy ±2% of full 
scale; 50 microampere sensitivity 
for 20,000 ohms /volt input resist- 
ance on DC; front panel "zero 
adjust" Single switch selects 
function and range. Range: AC, 
DC and output volts, 0-2.5, 10- 
50-250-1000-5000; Resistance, 0- 
2000-200,000 ohms and 0-20 meg. ; 
DC ma, 0-. 1-10-100; DC amps, 
0-1-10; Decibels, —30 to +63 in 
6 ranges. Uses precision 1% mul- 
tipliers. Moisture-resistant film- 
type resistors. Complete kit with 
bakelite case (6% x 5^ x 3% ")> 
batteries, pre-cut wire, solder and 
test leads. Shpg. wt., 5 lbs. 
Model F-140. 20,000 ohms/volt 
VOM Kit. eofl - A 

Net only $29.50 




knight-kit RESISTOR- 
CAPACITOR TESTER KIT 

Model F-124 Measures capacitance 
.■j #\CA an d resistance by ac- 

5 I curate bridge method; 

| checks for opens and 

3horts in paper, mica 
and ceramic capacitors; shows 
power factor of electroly tics. 
Large dial shows capacitance and 
resistance at a glance; balanced -bridge circuit with "magic eye" null 
indicator measures power factor from 0-50%. Tests capacitors with 
rated voltages applied. 5 test voltages: 50, 150, 250, 350, 450. Capac- 
ity ranges: 10 mmf to 1000 mfd in 5 ranges. Resistance ranges: 100 
to 50,000 ohms and 10,000 ohms to 5 megs. Accuracy, ± 10%. Auto- 
matic discharge feature prevents after-test shock. Blue-finished steel 
case, 5 x 3 x 2". With tubes and all parts. Shpg. wt., 8 lbs. 
Model F-124. Resistor-Capacitor Tester Kit. Net only . $19.50 



knight-kit VTVM KIT 
with Printed Circuit Board 

Model F-125 An extremely stable, 
. M fir and highly accurate 
$■//■ VD VTVM. Greatly sim- 
^ m plified wiring — entire 

chassis is a printed 
circuit board. Maximum conven- 
ience in arrangement of scales; 3X 
AC and DC scale design permits 
utilization of best portion of each 
scale for most accurate readings. 
Also measures peak-to-peak for 
FM and TV work. Ranges: AC 
P-P volts, 0-4-14-40-140-400-1400-4000; AC rms volts and 
DC volts, 0-1.5-5-15-50-150-500-1500; resistance, 0-1000- 
10K-100K ohms and 0-1-10-100-1000 megohms; db scale, 
— 10 to +5. AC response, 30 cycles to 3 mc. Low-leakage 
switches and 1% precision resistors. Balanced-bridge cir- 
cuit. 4^2" meter, 200 microamp movement. Polarity revers- 
ing switch. Input res., 11 megs. Shpg. wt., 6 lbs. 
Model F-125 Printed Circuit VTVM Kit. Net only $24.95 
F-l 26. Hi-Voltage Probe; extends DC to 50,000 Volts $4.75 
F-127. Hi-Frequency Probe; extends AC to 250 mc. .$3.45 




Model F-143 



LOW-COST TUBE TESTER KIT 



29" 



knight-kit 

Offers high accuracy, top versatility and convenience 
at lowest cost. Tests 4, 5, 6 and 7-pin large, regular 
and miniature types, octals, loctals, 9-pin miniatures 
and pilot lamps. Features test for new 600 ma series 
string tubes. Tests for open, short, leakage, neater continuity and 
quality (by amount of cathode emission). 4}/ 2 " square meter with 
dear "GOOD-?-REPLACE" scale. With line-voltage indicator and 
line-adjust control. Choice of 14 filament voltages from .63 to 117 
volts. Blank socket for future type tubes. Universal-type selector 
s witches far any combination of pin connections. Single-unit, 10-lever 
function switch. Entire switch assembly is installed as a singk unit — 
s ives time and greatly simplifies construction. Illuminated roll chart 
lists over 600 tube types. Shpg. wt., 14 lbs. 

Model F-143. Counter Model Tube Tester Kit. Net only. . . $29.75 
Model F-142. Portable Model Tube Tester Kit. Net only.. . $34.75 



F-l 4 1 . TV Picture Tube Adapter for above. Net only . 



$3.75 
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NEW knight-kit TRANSISTOR 
odeiF-149 & DIODE CHECKER KIT 

)50 Checks leakage-to-gain ratio and 
noise level of all junction, point con- 
tact and barrier transistors. Also 
checks diodes, forward and reverse current con- 
duction of selenium rect ifiers ; useful for continuity 
and short checks. Easy-to-read meter. Features: 
spring-return leakage gain switch; calibration 
control; separate sockets for PNP and NPN 
transistors. Headphones or signal tracer may be 
used with checker for noise measurements. Case, 
5x3x2". With 22 volt battery. 2^ lbs. 

Model F-l 49. Transistor Checker Kit. Net. $8,50 

EASY PAYMENT TERMS: If your total KNIGHT-KIT order 
is over $45, take advantage of our liberal Time Payment Plan 
—only 10% down. Write for application blank. 

ALL PRICES NET F.O.B. CHICAGO 





Model F-l 19 



$ 12 50 



knight-kit LOW-COST 

"IN-CIRCUIT" CAPACITOR CHECKER KIT 

Tests capacitors while they are still wired in 
the circuit! Saves time and bother; an essen- 
tial instrument for the service technician. Just 
press a button and the "magic eye" instantly 
shows opens and shorts (not leakage). Tests 
opens and shorts on any capacitor of 20 mmf 
or greater capacity, even if it is in parallel 
with a resistance as low as 50 ohms. Tests for 
shorts may be made on any capacitor even 
when it is shunted by as low as 20 ohms. 
Blue-finish steel case, 7 3 A x 5Va x 5". With 
tubes, all parts, wire and solder. Easy to 
assemble. Shpg. wt., 5 lbs. 
Model F-l 19. Cap, Checker Kit*, ,$12.50 



order from ALLIED RADIO 100 N. WESTERN AVE., CHICAGO 80, ILL. — ^ 
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FAMOUS knight-kits FOR HOBBYISTS & EXPERIMENTERS... FASCINATING, INSTRUCTIVE... 




knight-kit 

SPACE SPANNER" 
BAND SWITCHING 
RECEIVER KIT 



Model 
S-243 



15 95 



Thrilling Short Wave and Broadcast 

Famous 2-band AC-DC receiver in easy-to-buila* kit form at a very 
low price. Pulls in thrilling short-wave (6 to 17 mc) and standard 
broadcast. It's fun listening to amateur, aircraft, police and 
marine radio. Features highly sensitive regenerative circuit. 
Bandswitch selects broadcast or short wave. Has 4" PM speaker and 
beam-power output tube for plenty of volume; headphone connectors 
for weak signal listening; slide switch cuts out speaker. Uses 12AT7 
regenerative detector and audio amplifier, 50C5 power output, 35W4 
rectifier. Six controls: Bandspread; Main Tuning; Antenna Trimmer; 
Bandswitch; Regeneration; Audio Gain. Includes tubes and all parts. 
7 x 10^ x 6\ Shpg. wt. Ay 2 lbs. 

Model S-243. "Space Spanner" Receiver Kit. Net only. . $15.95 
S-247. Matching Cabinet for above. 2 lbs. Net $2.90 





4> Kff'e*" 
Model S-295 $^^75 

NEW knight-kit TWO-WAY INTERCOM KIT 

New low-cost, easy to build intercom system kit. Ideal for 
use in home or office. Consists of Master unit and Remote 
unit, each with press-to-talk switch. Remote unit may be 
left "open" for answering calls from a distance, for "baby- 
sitting", etc. Remote may also be connected for "private** 
operation — cannot be "listened-in" on, but it can be called 
and can originate calls. Master unit includes high-gain 
2-stage amplifier; each unit has 4" PM dynamic speaker. 
Complete with Antique White cabinets (4% x 6}4 x 4%") 9 
all parts, tubes and 50 feet of cable (up to 200 feet of cable 
can be added). For AC or DC. Shpg. wt., 7 lbs. 
Model S-295. Two-Way Intercom Kit. Net only. $14.75 




Model S-740 $1|75 Model S-735 $1 Tf25 Model S-730 $1 Q95 

knlght-klt || knight-kit l# knight-kit I # 

"OCEAN HOPPER" RECEIVER KIT "RANGER II" SUPERHET RADIO KIT 3-WAY PORTABLE RADIO KIT 

Tops for exciting broadcast, long wave and short Thousands have built and enjoyed the A low-cost portable radio covering the 
wave reception. Highly sensitive regenerative- "Ranger" Broadcast Band Receiver. Care- full standard broadcast band from 535 
type circuit. Excellent headphone reception; can fully engineered for easy construction and kc to 1650 kc. Delivers excellent recep- 
be used with 3-4 ohm PM speaker on strong powerful, sensitive performance. Latest tion on AC or DC current or from self- 
broadcast band stations. Supplied with plug-in Superhet circuit; tunes 540 to 1680 kc; covers contained batteries. Sensitive Superhet 
coil for standard broadcast; covers long wave entire broadcast band and exciting police circuit features automatic volume con- 
and popular short wave bands with coils below. calls. Features automatic volume control, trol, economical operation. Includes 
Pulls in thrilling foreign broadcasts, police, ama- built-in preformed loop antenna, ball-bearing powerful 5* Alnico PM dynamic speaker, 
teurs and aircraft. Controls: Main Tuning, Band- tuning condenser. Develops excellent tone efficient ferrite loop-stick antenna. Sup- 
spread, Antenna Tuning. Off- On -Re genera tion. quality from Alnico V PM dynamic speaker. plied with following tubes: 1R5 con- 
With all parts and tubes (less extra coils and Supplied with following tubes: 12SA7GT con- verter; 1U4 IF amplifier; 1U5 detector- 
headset). AC or DC. Shpg. wt., 5 lbs. verter; 12SK7GT IF amp.; 12SQ7GT det.- AVC -audio ; 3V4 audio output. Complete 
Model S-740. "Ocean Hopper" Kit $1 1.75 AVC-audio; 50L6GT audio output; 35Z5GT with attractive portable case (7*4 x 10 x 
eytda oinr- ikj rAiit rect. Complete with handsome brown plastic S 1 ^*)* tubes, speaker, all parts and in- 
c -r^, t w fee ,™ , J, cabinet (6x9x5) tubes, speaker, all parts, struction manual. Shpg. wt., 6 lbs. 

fZtl' k° ng , «r ave ' , 5: 4 ;^ k , c ' N , et 79 ^ and instruction manual. AC or DC operation. Mode , c 7 ™ o WflV Portable 

S-742. Short Wave, 1.65-470 kc. ) Sh™ wt 8 lh« Model 5-730. d-way Portable 

S-743. Short Wave, 2.9-7.3 mc. (Net Pg * ' R * d i° Kit (less batteries). Net. $19.95 

S-745. Short Wave, 7-17.5 mc. f each .... ,656 Model s " 73 5- "Ranger II" Superhet j. 651> Battery Kit for above . . .$2.50 

S-744. Short Wave, 15.5-35 mc. ) Radio Kit. Net only $17.25 

at knight-kit LOW COST PHONO FAMOUS knight-kit Mode | s 26 , 

AMPLIFIER KIT CRYSTAL SET KIT 

,,^P^Hf M 0 d e | S-790 easy to build this Thousands of beginners have $ w 

fine-performing, low- started in radio and electronics i £ 

"3t*S §ggP <095 cost compact phono by building the knight-kit 

dLjfe amplifier. Ideal for use crystal set. This feature-packed set delivers 

\J in a portable phono- loud, clear reception of local broadcast stations. 

graph — dimply add any A germanium crystal diode detector assures 

record player and a 3 to 4-ohra speaker. Amplifier works with crystal high sensitivity and simple operation -no crystal adjustment re- 

or ceramic cartridges. Inverse feedback circuit for rich, clean tone quired. "Hi-Q" coil boosts sensitivity. Ball-bearing variable capacitor 

quality. Delivers full 1^-watt output with less than .25 volt input. for easy tuning. With all parts and simple-to-follow instructions. 

Includes efficient tone control; has AC outlet, controlled from ampli- Shpg. wt., 1 lb, 

fier switch. Complete with tubes and all parts. Size only 4^ x 7 x 4 — Model S-261. Crystal Set Kit. Net only $2.15 

fits into almost any portable phono case. Shpg. wt., 3 lbs. s _ 267 Accessory K it. 2000-ohm headphones and all parts 

Model S-790. Phono Amplifier Kit. Net only . , $8.95 for outdoor antenna . . . . , , . . . $2.95 




Buy with confidence from ALLIED — America's Pioneer in Electronic Kits 
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finest quality electronic equipment in lowest-cost kit form 

EASY-TO-BUILD HIGH PERFORMANCE KITS • WIDELY USED BY MANY LEADING TRAINING SCHOOLS 




NEW knlght-klt 
ELECTRONIC PHOTOFLASH KIT 

New feature- 
packed photoflash 
kit — designed for 
top quality de- 
pend a bi li t y — 
available at a 
money-saving low price. Ideal 
for black and white or color 
photography. Xenon-filled re- 
flector-bulb assembly gives over 
10,000 flashes at less than Y 2 i each! 1/700-second flash 
freezes the fastest action. Has 50 watt-second output. 
Provides light approximating daylight in spectral quality; 
permits the use of outdoor-type film indoors. Film guide 
number for color (ASA10) is 45. Designed for "X" or "O" 
shutters only. Requires sync cable (available from any 
photo supply dealer) and either battery or AC supply 
listed below. Complete outfit with battery weighs only 3*^ 
lbs. Kit includes all parts, carrying case and easy-to-follow 
instructions. Shpg. wt., 3 lbs. ^ 
Model S-244. Electronic Photoflash Kit. Net. . . $28.50 
S-246. AC Power Supply Kit. Easy to assemble . . . $3.75 
J-626. Battery for above (Burgess U-200) $8.47 




knight-kit TRANSISTOR RADIO KIT 

Printed Wiring • Works from Pen light Cell 



Model $ 
S-765 I 
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Smooth 

Variable Capacitor 
Tuning 

Experiment with the marvel of transis- 
tors! Printed circuit requires no wir- 
ing—just assemble with a few solder 
connections and enjoy excellent recep- 
tion over the full AM broadcast band. 
No tubes to burn out — no crystal. Com- 
pact — fits in the palm of your hand — 
operates for months from a single 
penlight cell. Transistor provides plenty 
of power for strong headphone reception. 
Complete with all parts, transistor and 
penlight cell. Shpg. wt., 8 oz. 
Model S-765. Transistor Radio Kit $4«35 
S-266. Accessory Kit. 4000-ohm head- 
phones and all parts for outdoor an- 
tenna $3.15 




FAMOUS knight-kit LAB KITS 

6- 



■IN-1 RADIO 
LAB KIT 



Model $-770 
$795 



Build Any 

of 6 Electronic 

Projects 



10-lN-l 

LAB KIT 

Mode. S-265 B(ji|d Any of 

)65 10 E,ecir ° nic 

Projects 



12' 



A fascinating and instructive kit. 
Enables you to build any one of 
the following projects: Standard 
Broadcast Receiver; Wireless 
"Home Broadcaster"; Code Practice Oscillator; Code Practice 
Broadcaster; Signal Tracer; Sine Wave Generator. Perfect for be- 
ginners. Once basic wiring is completed, circuits may be changed 
without soldering. Safe to build and operate; only tools needed are 
screwdriver, pliers and soldering iron. The ideal kit for students and 
beginners in electronics. Kit includes mounting board, tube, all 
parts and easy-to-fbllow instruction manual. Less headphone (also 
serves as mike). Shpg. wt., 6 lbs. 

Model S-770. "6-in-l" Lab Kit. Net only $7.95 

J-112. Single 1000-ohm headphone for above $1.05 

C-100. Antenna kit for above , $1.05 




A wonderfully instructive electron- 
ics kit. Ideal for experimenters, 
beginners — fun to build. Construct 
a sensitive Broadcast Receiver; 
Amplifier (for phono or mike); Wireless Phono Oscillator; Home 
* 'Broadcast Station"; Code Practice Oscillator; Capacity-Operated 
Relay, or any one of four other fascinating projects. Low voltages; 
safe to build and operate. Only tools needed are soldering iron, 
screwdriver and pliers. Perfect for self-instruction in circuit funda- 
mentals, and packed with practical applications. Kit includes 
mounting board, tubes, all parts, hardware, microphone, and 12- 
page builders* manual. Shpg. wt., 10 lbs. *m #r 

Model S-265. "10-in-l" Lab Kit. Net only $12.65 

J-112. Single 1000-ohm headphone for above $1 .05 

C-100. Antenna Kit for above $1.05 





knight-kit WIRELESS BROADCASTER KIT 

Model S-705 This fascinating unit makes it possible to "broad- 

9_ — cast" witn phonograph or microphone through any 
50 standard radio receiver up to 50 feet away — with- 
out any connection to the set. May be used with 
crystal or magnetic cartridge, or with microphone. 
Broadcasts a clear, full-toned signal. High-gain stage permits 
using magnetic cartridge without need for external preamp. 
Complete with all parts, tubes, wire and solder (less micro- 
phone). 4^x5x6". Easy to assemble. Shpg. wt., 3 lbs. 

Model S-705. Wireless Broadcaster Kit. Net only $9.50 

S-556. Microphone for above with 5-ft. cable $3.95 

knight-Kit PHONO OSCILLATOR KIT 

Model S-760 This low-cost phono oscillator may be used with 

5 0 _ any crystal phonograph for "broadcasting" re- 
85 corded music through any standard radio receiver 
up to 50 feet away. Requires no direct connection 
to radio set. Operates on any frequency between 
600 and 800 kc. Has controls for adjustment of modulation 
level and selection of clear frequency on radio receiver. Uses 
50L6GT tube and 35Z5GT rectifier. Complete with all parts, 
tubes and instructions. 4^x4^x 4^". Shpg. wt., 1 lb 
Model S-760. Phono Oscillator Kit. Net only $5.85 

ALL PRICES NET F.O.B. CHICAGO 



I 




Model S-239 



>3' 



knight-kit 

CODE PRACTICE 
OSCILLATOR KIT 

Transistor 
Circuit — 
Powered by 
Penlight Cell 

An Ideal code practice oscillator. Uses transis- 
tor circuit. Extremely low current consumption 
— powered by single penlight battery. Pro- 
vides crisp, clear tone (400 to 600 cps). Has 
input jack for earphone; screw-type terminal 
strip for key. In compact baketite case (2% 
x 3% x I/2") with anodized aluminum 
panel. Complete with all parts, transistor, 
battery and easy-to-follow instructions. Shpg. 
wt., 1 lb. 

Model S-239. Code Practice Kit $3.95 

See Next Page for Amateur Kits 
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ALLIED'S own knight-kits give you the most for your money 



44 ; 




BUILD YOUR OWN QUALITY HI-FI AMPLIFIER! 



knight-kit 

BASIC 25-WATT 
LINEAR-DELUXE 
HI-FI AMPLIFIER KIT 

Model S-755 

$J450 



Williamson-Type Circuit 

Printed Circuit Board 
Chrome-Plated Chassis 

This super-quality hi-fi basic amplifier is designed to satisfy the most critical listener. Intended 
for use with tuners incorporating built-in preamp or with separate preamp. Incorporates latest 
Williamson- type circuit and has potted matched transformers. Delivers maximum output of 
45 watts. Frequency response is: ±0.5 db. 10 cps to 120 kc, measured at 20 watts. Harmonic 
distortion is only .15% right up to 30 watts. Intermodulation distortion is only .27% at 10 
watts and only .4% at 20 watts, using 60 cps and 7 kc, 1:4 ratio. Hum level is —85 db below full 
rated output. Output impedance, 4, 8, 16 ohms. Input voltage for 25-watt output is 1.8 volts. 
Uses two 12AU7*s, two 588 l's, and a 5V4. Etched circuit is utilized in voltage amplifier and 
phase inverter stages to speed assembly. Has output tube balancing control, variable damping 
control, and on-off switch. Handsome chrome-plated chassis, 14 x 9 x 2". Overall height, 7*. 
A deluxe true hi-fi amplifier equal in performance to amplifiers selling at over twice the price. 
Complete with all parts and tubes. Easy to assemble. Shpg. wt., 27 lbs. & 

Model S-755. Basic 25 Watt Hi-Fi Amplifier Kit. Net only , $44,50 

$-759. Metal enclosure for above; black finish. 3 lbs. Net .v. . . „ .... . $4.25 




Knight-kit 

10-WATT HI-FI AMPLIFIER KIT 




knight- kit 

20-WATT HI-FI AMPLIFIER KIT 



Model S-753 

$OO50 



23 ! 



Chrome-Plated Chassis 

Famous for wide response 
and smooth reproduction 
at low cost. Only 0.5 volt 
drives amplifier to full out- 
put. Frequency response. 
± 1 db. 30-20,000 cps at 10 watts. Harmonic 
distortion less than 0.5% at 10 watts. Inter- 
mod, distortion less than 1.5% at full out- 
put. Controls: on-off-volume, bass, treble. 
Input for crystal phono or tuner. Chromed 
chassis; punched to accommodate magnetic 
cartridge preamp. Matches 8 ohm speakers. 
Shpg. wt., 14 lbs. c _ 
Model S-753. Amplifier Kit. Net. . *X0.3U 
Model S-235, Preamp Kit for above . . .$3.10 
5-757. Metal Enclosure. 3 lbs $3.95 



Model S-750 

$ 35 75 



Chrome-Plated Chassis 

True hi-fi for less! Fre- 
quency response, +1 db, 
20-20,000 cps at 20 watts. 
Distortion, 1 % at 20 watts. 
Hum and noise level: tuner 
input, 90 db below 20 watts; phono 72 db 
below 20 watts. 4 inputs: magnetic phono, 
microphone, crystal phono or recorder, and 
tuner. Controls: Bass, Treble, Volume, Se- 
lector. With compensation positions for 78 
and LP records. Built-in Preamp. Outputs: 
4, 8, 16 and 500 ohms. 23 lbs. COC TC 
Model S-750. 20-Watt Kit. Net .. . $35.75 

S-758. Metal Enclosure. 3 lbs $4.15 

S-752. Chrome- plated escutcheon for cabi- 
net installation of amplifier. Net $1.40 
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ALLIED RADIO CORP., Dept. O2-A-7.100 N. Western Ave., Chicago 80, III. 

Ship me the following KNIGHT-KITS: 



Quantity 


Description 


Model No. 


Price 



































.enclosed. For parcel post include postage (express is shipped collect). 



Name. 



Address^ 
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LOW-COST TOP QUALITY 
KITS FOR THE HAM 




Modsl S-255 

$ 38 95 



knlght-kit 

50-WATT CW TRANSMITTER KIT 

Built-in Pi-Type Antenna Coupler 

Check the features packed into this 
new transmitter kit and you'll see why 
it's one of the greatest Amateur values 
ever offered. Compact and versatile, it is the perfect 
low -power rig for the beginning Novice or seasoned 
veteran. Features: 50 watts input to 807 final; high- 
efficiency 6AG7 modified -Pierce oscillator takes crystal 
or VFO without circuit changes; bandswitching cover- 
age of 80, 40, 20, 15, 11-10 meters; pi-section antenna 
output*matches line impedances from 50 to 1200 ohms 
—permits use with any type of antenna; no separate 
antenna tuner required. Crisp, clean, cathode keying of 
oscillator and final. Power take-off plug supplies fila- 
ment and B-plus voltages for other equipment. Copper- 
finished chassis and cabinet interior, filtering, shielding, 
bypassing, and coaxial SO-239 antenna connector pro- 
vide excellent TVI suppression. Meter reads either 
plate or grid current of final. Jacks for VFO, crystal and 
key. Supplied with all parts and tubes. Less crystal 
and key. 8 3 /f 6 x 1H£ x . Shpg. wt., 18 lbs. - 
Model S-255. 50-Watt Transmitter Kit. Net . . . $38.95 



knight-kit 

SELF-POWERED 
VFO KIT 

Model S-725 

!50 




$ 28 ! 



Complete with built-in power supply! Careful design 
and voltage regulation assure high stability. Excellent 
oscillator keying characteristics for fast break-in with- 
out clicks or chirps. Full TVI suppression. Has plenty 
of bandspread: separate calibrated scales for 80, 40, 20, 
15, 11 and 10 meters; vernier drive mechanism. 2- 
chassis construction keeps heat from frequency deter- 
mining circuits. Output cable plugs into crystal socket 
of transmitter. Output on 80 and 40 meters. With Spot- 
Off-Transmit switch for "no swish" tuning. Extrf» 
switch contacts for operating relays and other equip* 
ment. With all parts and tubes. 8 lbs. pa 
Model S-725. Self- Powered VFO Kit. Net $28,50 



NEW knight-kit 

AMATEUR RF 
"Z" BRIDGE KIT 




Model $-253 

$C85 



Measures stand- 
ing wa ve ra tio 
(SWR) and imped- 
ance of antenna 
systems; also for 
adjusting antenna 
networks for optimum results. Any VOM may be used 
for null indicator. High accuracy with 20,000 ohm/v 
VOM. Correction factor info supplied for other VOM's. 
With coax input and output connectors. Meters both 
input and bridge voltage. Calibrated dial gives direct 
impedance reading; includes 1% precision resistor for 
precise calibration adjustment. With all parts and 
handy plasticized SWR chart. 1H lbs. &c oc 

Model S-253. ' Z" Bridge Kit. Net only . . . . $5,85 
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LATEST ALLIED 
knight. kits 




NEW 



for the 
Serviceman 



knight-klt 

FLYBACK 
CHECKER KIT 



Model 
Y-118 



$1950 



Race through TV deflection circuit repairs for 
extra servicing profits with this new Flyback 
and Yoke Tester! Instantly checks all types of 
standard horizontal output transformers as well 
as linearity and width coils. Positively indicates 
shorted turns for any coil with a "Q" greater 
than 1, and inductance between .003 and 2 
henries. Determines continuity of any circuit 
with resistance from zero to .5 meg. Checks 
wider range of inductances than any other simi- 
lar unit. Has highly legible 4H" meter. Uses 
6S4-A pulsed oscillator circuit. Supplied with all 
parts and test leads. 1% x h\i x 5". Shpg. wt. 
5H lbs. 

Model Y-118. Flyback Checker Kit. $19 50 



for the Ham 



knlght-klt 

100 KC CRYSTAL 
CALIBRATOR KIT 

New universal frequency 
calibrator to fit any com- 
munications receiver — 
priced so low every Ham 
can afford it. Uses hermetically-sealed 100 KC 
crystal. Generates 100 KC markers all the way 
up to 35 mc. Compact case is only 3x1^ xlK"i 
has universal mounting flanges for mounting in 
any of several positions. Requires only 6.3 v. at 
.15 amps and 150-350 v. at 3-6 ma. Includes 
crystal zeroing trimmer and on-off switch which 
mounts on case. Connects to receiver input. 
Uses 6AK6 as electron-coupled oscillator. Com- 
plete with formed and punched case, 100 KC 
crystal, tube, all parts and instructions. Shpg. 
wt., 1 lb. 

Model Y-256. Crystal Calibrator Kit. $]Q 50 





for the 
Experimenter 



15 



knlght-klt 

TRANSISTORIZED 
ELECTRONIC LAB KIT 

AS It's sensational — learn 
^ how transistors operate 

— see all the projects you 
can make with this all- 
new electronic marvel! You just assemble the 
basic parts once. Then you complete project 
after project (10 in all), just by inserting the 
"plug-in" leads into the proper jacks on the 
printed-circuit board — without additional sol- 
dering! You can complete and enjoy any of 
these: a fine AM radio; a wireless home "broad- 
caster"; phono amplifier; code practice oscilla- 
tor; electronic timer, switch or flasher; voice- 
operated, capacity-operated and photoelectric 
relays. It's the most fascinating experimenters' 
kit ever developed! Includes all parts, two 
transistors, battery, headphones and special 
cards showing you how to plug in each project. 
Shpg. wt., 3 lbs. 

Model Y-299. Transistorized Lab Kit. 
Net 



$15.45 



RADIO 



OSCILLATING OSCAR 



By A. von ZOOK 



THIS is a true story about Oscar, 
a wayward radio. Oscar, a Sentinel 
radio model IU-2931, came into my life 
over a year ago. 

Placing the patient upon the operat- 
ing table, I gave him a thorough exam- 
ination. He seemed to be in perfect 
health, outside of a poor voice — a sort 
of gurgling sound. 

Removing his throat, I sent it to a 
specialist for reconing. With the newly 
reconed speaker installed, I turned the 
set on. Gosh ! It sounded like an opera 
singer. Such tone, such quality ! The 
radio seemed like a new one just off 
the assembly line. The customer was 
very pleased. 

About 3 months passed. One day I 
heard a knock on the door. There was 
little Oscar asking to be let in. It seemed 
the same trouble had developed. Well, 
not exactly the same, but fairly close. 
This time it was a combination of 
gurgling and burping. 

Again placing Oscar on the operat- 
ing table, I again gave him a careful 
and thorough checkup. I found a few 
doubtful capacitors — these were re- 
placed. All resistors checked perfect. 
From one end to the other, Oscar was 
100% checked, tested, diagnosed and 
analyzed. Outside of those few doubt- 
ful capacitors, he was in perfect health. 
Kept under surveillance for a couple 
of days, the patient talked and sang 
like a man of distinction. So, again I 
brought him to his home. 

Hardly a week later I was called to 
attend Oscar again. Leading me into 
the parlor, his owner showed me Oscar 
in a tantrum. He sounded like a cat 
with its tail caught in the refrigerator 
door. I unplugged Oscar from the socket 
and told his owner that this one was 
on me. 

Before leaving, I inquired as to the 
actual time the radio was generally 
played and how long each time, I 
figured that I'd try and play the set 
the same time each day and just as 
long. Placing the Oscar back on the 
operating table, I plugged him in and 
waited for him to start howling — the 
blasted thing began playing like some 
virtuoso. 

I did my best to make Oscar act up 
— he wouldn't. Then I got desperate. 
I began hitting him with a hammer. 
I put a heat lamp on him. Oscar merely 
shrugged his shoulders and kept work- 
ing like an angel playing a harp. Oscar 
was brought home again. There he 

I sang like a canary. 

He behaved for the rest of that year. 

I It was some time after the first of 



the new year that again I was told 
to observe this devil in another of 
his tantrums. As before, Oscar was 
producing gruesome sounds. Reaching 
over and shutting the beast off, I 
toted him back to the sweatshop. As 
before, I plugged the set in and turned 
it on. 

Lo and behold! For the first time the 
set actually made the same sound I 
had heard in the customers house. Tak- 
ing the radio out of its case and turn- 
ing it on its back, I plugged the set 
on. It was still making those noises. 
Then while I was reaching for a probe, 
Oscar began to play again. I kept the 
set in the same position for over 2 
weeks and waited for it to act up. 
Then I tried it in all positions. 

One day a heavy truck went by the 
house and the set began its ungodly 
shrieking. As before, when I started 
to test for some intermittent part, the 
blasted thing began to play again. 
Some time later that afternoon the 
same truck went by the house and again 
the set acted up for about 3 or 4 
minutes. I began to do some fast think- 
ing. What relationship was there be- 
tween this truck going by and the 
condition in front of the house of the 
person who owned this set? 

The customer lived on a main high- 
way. Heavy trucks passed by frequent- 
ly. I brought the set back to the 
customer and asked him to keep a 
record of what was passing by when 
the set acted up. Sure enough it began 
whenever a big truck came by. What 
caused it to act up this way? That was 
the big question. 

I took the set home and carefully 
resoldered every connection in the 
radio. It has now been close to 2 years 
since I did this and Old Oscar is still 
playing, even though the same heavy 
trucks still pass by his house. Evidently 
only certain vibrations caused an in- 
termittent in some solder joint, end 
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TWO-TRANSISTOR 



R5 R4 ANT 01 14 



By NATHANIEL RHITA 



THIS amazing new transistor radio, 
using only two transistors and a 
crystal diode, provides full speaker 
volume on many of the stronger 
local stations. It can be heard clearly 
10 feet from the speaker. It has only 
two dials and tuning is noncritical. 
The set is available in kit form. 

To simplify assembly, it uses compo- 
nents of conventional size, Fahnestock 
clips and lug strips to support and 
connect the parts. A 4-inch speaker 
delivers good tone with plenty of vol- 
ume. Although no efforts have been 
made to miniaturize, this receiver is 
definitely a portable. It measures only 
7 l /2 x 5 x 1% inches and weighs but a 
little over a pound. Its 9-volt mercury 
battery supplies less than 7 ma, so long 
life is assured. The set plays indoors or 
out, with a self-contained ferrite coil 
antenna for pickup. For weaker sta- 
tions, there is provision for adding a 
short 2-10-foot antenna. 

The ferrite loop (Fig. 1) transmits 
its power to VI, a high-frequency trans- 
istor. After amplification, the rf passes 
through C5 to a diode. Chokes L4, L5 
prevent loss of signal to ground at this 
point. After detection by Dl, the audio 
component appears across R9, the vol- 
ume control. The rf is shorted out by 
C4. CI is a special small-size, solid- 
dielectric variable, with capacitance 
high enough to permit tuning from 
below to well above the broadcast band. 

The audio is passed through ClO and 
L2 back to VI. Both the coil and ca- 
pacitor have low reactance to the af. 
C3 is added to short out any rf that 
may still remain. VI now reamplifies 
the signal, this time at audio frequency. 
This circuit is called a reflex, a type 
which became fairly popular at one 
time in tube sets. The amplified af can- 
not get through the small capacitor C5 
but easily flows through L3. The coil's 
reactance for af is low but high for rf. 
R3 is a feedback resistor to stablize this 
stage. Its exact value depends on the 
transistor used. 

The signal is now impressed upon V2, 
an audio amplifier designed for large 
signals. Output flows into the trans- 
former which feeds the speaker. This 



R3 
C7 



©3?** '{• 

i r,\ v 



R9 




Upper left, The set looks much like a small tube portable. Above, 
inside view of receiver. Large speaker adds to efficiency and quality. 




(Nominal 
Optimum 



Rl, R4^47,000 ohms 
R2— 2,200 ohms 
R3— 56,000 ohms 

transistor used. 

rimentally.) 
R5— 5,600 ohms 
R6— 150 ohms 
R7— 1,000 ohms 
R8— 10,000 ohms 
R9— 10,000-ohm pot with switch 
CI — 400 \i\it, variable 
C2— 47 mif 
C3, C4— .005 yil 
C5— 100 mif 
C6— .01 \if 

C7. ca— ioo uf 



value, depending 01 
alue determined expe 



C9, CI 0—5 jif 

LI. L2 — ferrite loop antenna 
L3— rf choke, about 350 jih 

L4, L5 — special detector chokes: L4 about 475 jih, L5 

about 350 iih. 
T— output trans, 20,000-3.2 ohms 

VI— transistor PH3 (replaceable by 2NI36, 2NII2 

CK760, GT76I) 
V2— transistor PH2 (replaceable by GTBI, 2NI38, 

2NI09, 2N44) 
Dl— diode IN34 

SPKR — 4-inch PM speaker, 3.2 ohms 
BATT— 9-volt battery; RCA VS-300, Eveready 226, Ray- 
O-Vac 1600 

All resiiton Vi-wo/r J0%; oil capociton 10 volts or 
any higher voltage 



The reflex circuit introduces few complications in circuitry. 



circuit is easy to tune and operate be- 
cause there is no regeneration to con- 
trol, no superhet to align. The reflex 
feature is very important, permitting 
the transistor to do double duty, ac- 
cording to the set's designer, William 
Lipson of Philmore Mfg. Co., N. Y. C, 
a concern long known for crystals and 
crystal receivers. 

Assembly is easy and there is plenty 
of space to mount all parts. Step-by- 
step assembly instructions and operat- 
ing instructions assure that even a 



novice will have no trouble. 

The set tunes very easily and brings 
in all locals (within 10-15 miles) with 
full speaker volume. Selectivity is ample 
for nearly any case that may be en- 
countered. On some of the stronger 
stations, the volume control must be 
held down because the output is strong 
enough to overload the set. The tuning 
control is frequency-calibrated, with 
1240 and 640 (Conelrad points) marked 
on the dial. The plastic case is hinged 
for easy access to the interior. end 
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• saves time in running checks on 
TV horizontal deflection systems 

• tests capacitors, too! 

Model 382 is the world's most complete "test- 
ing package" for analyzing TV horizontal deflec- 
tion systems. With this one instrument, you can: 

(1) Check any winding in the horizontal system 
(transformer or yoke) for shorts and opens. Even 
one shorted turn is clearly indicated on a large 
\y 1 " meter. Uses reliable, time-proven Q-type test. 

(2) Check flyback and yoke system IN-CIRCUIT 
(disconnect only plate cap of output tube). High-Q 
systems are checked on a quick-reading, Good-Bad 
scale (most present day sets use the High-Q sys- 
tem) ; low-Q systems on comparative logging scale. 

(3) Measure capacitance value (and check for 
open capacitors) — direct-reading scales indicate 



from 10 mmf to 0.1 mfd— no bridge to balance. 
Measures capacitance to better than 10%. 
(4) Make continuity checks of any wire-wound 
component, such as width coils, linearity coils, 
oscillator transformers; check capacitors for di- 
rect shorts; check out wiring harnesses, switch 
contacts, etc. Can check many other components 
for Q, either directly or by logging scale. 

With Model 382, preliminary tests of horizontal 
systems can be made in*circuit. Then, if desired, 
individual tests can be made of each winding and 
component in the system. Over-all size of Model 
382 is 7V4" x 8" x 11%". Compare this complete 
IN-CIRCUIT Horizontal System Analyzer with 
any competitive unit, and you will choose the 
Simpson Model 382. 



Model 382 with 
•pedal test cable and 
Operator's Manual • • • 



*69 95 



See Your Jobber, or Write for Bulletin No. 2082 




SIMPSON ELECTRIC COMPANY 

5200 W Kinzie Street, Chicago 44, Illinois • Phone: EStebrook 9-1 121 • In Canada: Bach-Simpson Ltd., London, Ont. 
WORLD'S LARGEST MANUFACTURER OF ELECTRONIC TEST EQUIPMENT 



JANUARY, 1957 



WWW. 



what's 




new 



REFRIGERATED RADIO 

is presented by Philips (Europe) and was 
demonstrated in Paris a short time 
ago. The radio is mounted in the 
door of what is apparently the 
freezer compartment, wht re the cold 
should prevent deterio- 
ration of parts as well 
as increase the efficiency 
of the radio by reduc- 
ing the resistance of the 
various coils and con- 
ductors! 





FOUR-STAGE AMPLIFIER fits into an area less 
than 1!4 x 11/16 x *4 inch and contains 4 transistors. 12 resistors 
and 5 capacitors. Made by Centralab, it is somewhat similar in 
form to the company's simpler Packaged Electronics Circuits, 
It is a complete hearing-aid amplifier and has applications 
wherever a high-gain ultra-miniature amplifier is needed. 
Power output is 1 milliwatt at 15% distortion, 0.36 mw at 2%; 
frequency range 250-20,000 cycles ±5 db 5 input impedance 
1,000 ohms; gain 75 db at 1,000 cycles. Power supply is 4 
ma at 1.3 volts. The amplifier requires an external volume 
control, which is also the plate resistor of the second transistor* 




TAPE RECORDER uses transistors through- 
out its amplifying circuits. (A 12BH7 is used as bias 
and erase oscillator.) Designed and manufactured by 
RCA, the unit is of professional quality, for use in 
broadcasting as well as home sound systems. Four tran- 
sistors are used, one 2B175 and three 2N109V Speeds 
of 3% and IV2. inches are provided, as well as fast 
forward and rewind. It covers the full audible range 
from 30 to 15,000 cycles (within 3 db from 40 to 
12,000 cycles). An automatic tape lift during fast 
winding and jack for high-impedance monitoring 
phones are features. The unit is built for mounting in 
a standard 19-inch rack or in a conventional case, 



HEADPHONE RADAR is world s smallest 
and lightest. By using headphones instead of a 
cathode-ray tube as an indicator, much bulky appa- 
ratus is eliminated and a portable unit that can be 
carried and operated by a two-man team becomes 
possible. Tested by the Signal Corps at Fort Mon- 
mouth, N. J., and Fort Huachuca, Ariz., it proved its 
efficiency over a range of 3 miles. The radar, a Sperry 
development, appears to be of the Doppler type, 
and trained operators can learn to distinguish a vehicle 
from moving personnel and distinguish between dif- 
ferent types of vehicles or pick out a single man 
walking half a mile away. It is expected to be inval- 
uable for nighttime or foggy weather protection of 
exposed ground troops. The complete radar is con- 
tained in the 14-inch diameter case and is powered by 
a lightweight generator easily carried by the second 
team member. 
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WAY CROSSOVER DESIGN 




By NORMAN H. CROWHURST 

SINCE my first article on crossover 
design was published in the July, 
1952, issue of Radio-Electronics, 
there has been an ever-increasing 
trend toward the use of three-way sys- 
tems rather than the simpler system 
with two speakers. This introduces a 
need for three-way crossover systems 
to separate the spectrum into three 
bands instead of just two. 

The principles of crossovers in gen- 
eral — the kinds of filter and the require- 
ments to be met for correct operation — 
have been discussed fully elsewhere so 
we will not take up space here to re- 
capitulate them. But one or two compli- 
cations introduced in three-way systems 
do not apply to two-way networks so 
they will be discussed briefly to com- 
plete the picture. 

There are two basic ways of design- 
ing a three-way crossover. These are 
illustrated in Fig. 1. The block schematic 
of Fig. 1-a shows the simpler form, 
which consists of high-, band- and 
low-pass filters, each delivering its 
specified band to the appropriate unit. 
The alternative way is to split the band 
in two (Fig. 1-b) and then take one of 
these bands and further split that. 

In the example shown the first cross- 
over is the lower one, giving at one out- 
put the feed to the woofer and at the 
other the feed for the middle- and high- 
frequency units. An additional low-pass 
and a high-pass filter separate the 
middle from the high. Alternatively, 
the first division could be made at the 
upper crossover, separating the fre- 
quency for the super-tweeter from the 
remainder. Then this remainder would 
be fed to additional high- and low-pass 
filters to separate the woofer from the 
tweeter or squawker. 

Having shown the basic principles we 
can now turn to some simple complete 
circuits that apply them. In Fig. 1-c 
the arrangement of Fig. 1-a is applied 
to simple series-reactance feeds con- 
nected in parallel. This uses a series 
capacitance for the high-pass filter, a 
(Continued on page 140) 

Fig. 1. Block schematics and simple 
complete circuits to illustrate the two 
basic ways of designing a three-way 
cross-over system. 

Fig. 2. Six circuits using the low- 
pass, bandpass, highpass methods of 
design, together with the reactance 
codes used for designing them. 
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How far 
can you go * 
in electronics 
without J/A 
a degree? ^ 



32-year-old Bill Miles talks frankly about the technicians' biggest problem 



2 years ago, degreeless Bill Miles had 
reached a blkid alley in his career. Yet 
today, with IBM, he's actually supervis- 
ing engineers in America's biggest elec- 
tronics project. Here's how this technician 
broke through the "education barrier." 

"Training and local assignments, 11 recalls 
Bill Miles, "were what caught my eye 
when I saw an IBM ad in 1955. So I in- 
vestigated. Now here I am with an ad- 
vanced electronics education under my 
belt— and responsibility as a Group Super- 
visor in Project Sage. I work on the world's 
largest and most advanced computer. I 
live in my home town. And my future in 
the company is what I make it. Yet only 
2 years ago, I thought I'd gone as far as a 
technician ever could!" 



Becomes radar technician 

Bill's background is typical of thousands 
of capable, ambitious technicians who never 
acquired a formal engineering degree. His 
interest in electronics, aroused in Camden, 
New Jersey, high school, was nourished by 
a 3-year stint as Aviation Radar Tech- 
nician in the Navy's "Black Cat" air-sea 
rescue squadron, 



Takes night courses 

Discharged in 1946, Bill married a girl 
he'd known in high school. During the 
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next 9 years, Bill was teacher in a radio-TV 
institute, TV service man, TV company 
technician, and chief supervisory TV tech- 
nician. All the while he pursued an engi- 
neering education at night. But growing 
family responsibilities made it more and 
more difficult. 



Finds doors barred 

However, feeling he was equipped for 
greater responsibility, Bill, now 30, in- 
vestigated several companies but found 
that, while they liked his abilities, his lack 
of degree barred the door to any significant 
future advancement. 



Enters IBM school 

In May 1955, when he moved his family 
to Kingston, New York, and started at 
IBM, Bill wasn't quite sure what to expect. 
The 9-month training course— valued at 
$10,000 per man — had been the big mag- 
net for him. He hoped the future would 
match his expectations. 



Meets head of school 

"Sixty of us started school at IBM, at- 
tending class 8 hours a day. The course 
consisted of about 20 subjects, mostly 
dealing with computer circuits and units, 



and maintenance techniques. The teaching 
was adult, superb. After the first 20 weeks, 
our living expense allowance, over and 
above salary, rose to $59.50 a week. We 
kept our own grades, and every 6 weeks 
when we reviewed them with the instruc- 
tors, they asked us for ways to improve 
the course. I expected a casual 'hello' 
when I met the Division Manager of 
Education, but he talked to me for an hour 
about myself and my interests. The real 
concern IBM has for you as an individual, 
both before and after they hire you, is 
undoubtedly one reason why we all began 
to take a lot of pride in this outfit." 



Joins home-town computer site 

Bill had joined IBM as a Field Systems 
Engineer. After graduation, when 10 of his 
classmates were immediately promoted to 
specialized assignments, Bill was assigned 
to a computer site near his home in Mt. 
Holly, New Jersey, with IBM paying his 
moving expenses. For the first two months 
he helped install the SAGE computer, an 
important link in America's air defense. 
Ultimately, such computers will ring Amer- 
ica's entire air defense perimeter. Looking 
back, Bill notes, "I'll admit the work was 
laborious and difficult, but still I have a 
sense of great accomplishment. Together 
we all helped create something of value 
from almost nothing." 

RADIO-ELECTRONICS 
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World's largest computer 

"The computer is probably the largest one 
in the world, with over a million compo- 
nents. Flattened out, it would probably fill 
a ball field. The computer analyzes radar 
data on every object in the sky. Then it 
checks each object against available traffic 
information and identifies it as either 
friendly or hostile. It can make sugges- 
tions, but it can't send a Nike missile 
against what it thinks is a 'caddie.* Only 
airmen can make that decision." 




Bill seta $10,000 computer education 
at IBM Kingston 



Supervises fifteen 

Recently promoted to Group Supervisor, 
Bill now directs an entire shift of 15 men, 
reporting to a Group Manager. His job: 
to maintain the computer in combat readi- 
ness. M l have to be familiar with the entire 
system. I rely on two types of specialists 
to help me: computer units men who are 
specialists in certain areas; systems engi- 
neers for the over-all computer." 




Miles does diagnostic programming 
on the Maintenance Console of the 
Sage Computer 
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Miles nails down problem with 
Site Manager R. Schimmel 



Buys house, car 

Bill has bought a 7-room house- in Mt. 
Holly. When not busy with his son and 
twin daughters, he likes to bowl. He drives 
a '56 automobile. He's enjoying the good 
life, and expects it to get even better. His 
employee benefits alone represent a cash 
value of many hundred dollars a year. He 
expects the IB M-sponsored General Educa- 
tion Program will prepare him for higher 
management responsibilities. Later, Bill's 
manager said, "He's currently assuming 
the responsibilities of an electrical engi- 
neer." 

But the question remains: Is Bill really 
an engineer? 

The "professional" engineer 

"No, I certainly don't consider myself a 
'professional' engineer, qualified to design 
machines, for instance. But the point is, 
I'm doing work ordinarily done by engi- 
neers . » i work usually denied to men 
without a degree." 

IBM upgrades technicians 

Could he do this elsewhere? "Of all the 
companies I know, IBM appears to be one 
of the few upgrading the technician to the 
level of engineering responsibility. Fortu- 
nately for me, IBM had the imagination to 
get men without degrees and encourage 
them to rise in responsibility and income 
to the level of their native talents ... not 
what their formal education dictates." 




"Student" Bill Miles 
diagrams computer circuit 



Both titles gain 

Is this a sign that the educational system 
is wrong? "Not at all," answers Bill Miles. 
"A Doctor's, a Master's, a B.S. degree 
stand for something and always will. But 
if a technician can perform many jobs that 
traditionally belong to the engineer, they 
both stand to gain. The technician, because 
he gets much of the engineer's salary, 
satisfaction and recognition; the engineer, 
because he is free to do work which only a 
man with his formal training can do. When 
everybody wins, and nobody loses, it's the 
sign of a good thing." 
Since Bill Miles joined IBM, opportuni- 




Home-town assignment pleased 
Miles* wife, son. twin girls 



ties in the Project Sage program, destined 
for long-range national importance, have 
grown more promising than ever. If IBM 
considers your experience equivalent to an 
E.E., M.E. or Physics degree, you'll re- 
ceive 8 months' training, valued at $10,000 
per man, as a Computer Systems Engineer. 
If you have 2 years' technical schooling or 
the equivalent experience, you'll receive 
6 months' training, as a Computer Units 
Field Engineer, with opportunity to assume 
full engineering responsibility. Assignment 
in area of your choice. Every channel of 
advancement in entire company open— 
and IBM is leader in a field that's sky- 
rocketing in growth. All the customary 
benefits and more. WRITE to Nelson O. 
Heyer, IBM, Kingston, New York. Include 
the questions you would want answered. 
You'll receive a prompt repiy. 
CUSTOMER ENGINEERS: opportunities 
are also available, locally, for servicing 
IBM machines, after training with pay. 
Contact the nearest IBM office. 



ITWTJ MILITARY 
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DATA PROCESSING. ELECTRIC TYPEWRITERS 
TIME EQUIPMENT * MILITARY PRODUCTS 
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^capacitance and inductance for the 
^bandpass and an inductance for the low- 
•pa-ss filter. The filters are fed in parallel 
fend — if the correct values are used — 
fthe circuit will very closely approximate 
jponstant resistance, 
f Fig. 1-d shows the alternative con- 
struction, putting the feeds, in series 
Instead of in parallel. Here a shunt 
|nductance provides the high-pass feed, 
p, parallel-resonant circuit consisting of 
inductance and capacitance the middle- 
frequency feed, or bandpass filter, and 
a shunt capacitance provides the low- 
frequency feed. 

Tig. 1-e is an example of the second 
basic method. Looking in at the input 
terminals, we first come to a junction 
between an inductance and capacitance : 
ihe inductance is a series feed for the 
low unit and corresponds with the low- 
pass filter at the bottom of Fig. 1-b; 
.the capacitance is the series feed for 
fthe combined middle and high unit and 
corresponds to the high-pass filter at 
the left of Fig. 1-b. This combined out- 
put is then fed to a serieVseparated 
.arrangement, consisting of inductance 



and capacitance that feed the middle 
and high units, respectively. 

It would be possible to rearrange this 
so that the first division was a series 
feed instead of parallel, in which case* 
it would be more convenient to make 
the second one parallel instead of series. 
Fig. 1-f shows an example of this. Here, 
however, the first division occurs at the 
higher crossover, separating the super- 
tweeter frequencies across the upper 
inductance and leaving the middle and 
low frequencies across the capacitance. 
The output across this capacitance is 
then divided by a parallel-feed arrange- 
ment into the middle frequencies, fed 
through a further capacitance and low 
frequencies through the inductance. 

Relative merits 

These are simple circuits employing 
the principles of Fig. 1-a and 1-b. Of 
course each variety of circuit can be 
further complicated to use more than 
a single reactance element for each 
filter. It will be seen that> either way, 
the same number of elements are used 
to achieve the same degree of filtering. 
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Fig, 3. Frequencies Fl and F4 are the low and high. This 
chart calculates the other two code frequencies, F2 and F3. 



If the successive high- and low-pass 
filtering method of Fig. 1-b is used and 
accurately terminated, it will achieve 
true constant-resistance results. If, in 
Fig. 1-b, both the high- and middle- 
frequency units look like pure resist- 
ance of the correct value to terminate 
the filter, then the input to this com- 
bined filter will be a constant resist- 
ance. This forms a constant-resistance 
load for the first high r pass filter which, 
when combined with a pure resistance 
load applied to the output of the first 
low-pass filter, will reflect to the final 
input as a true constant resistance. 

However, in practical filters the out- 
put termination is not usually a pure 
resistance and in this circumstance the 
better arrangement appears to be that 
of Fig. 1-a, in which any mismatch is 
reflected straight through its own 
individual filter back to the input rather 
than reflecting adversely on the per- 
formance of other filters. 

Academically, a bandpass filter will 
not combine with a high-pass or low- 
pass filter to produce a true constant- 
resistance characteristic. Strictly, either 
a number of bandpass filters, all of the 
same bandwidth, will combine to pro- 
duce a constant-resistance overall char- 
acteristic or, alternatively, a high-pass 
filter will combine with a low-pass filter 
to produce this result and multiple 
bands can be made by synthesis of the 
kind shown in Fig. 1-b. 

However, with the kind of bandwidth 
used in three-way systems for the 
middle-frequency unit, the deviation 
from constant resistance using high-, 
low- and band-pass filters is very small. 
The greater deviation will usually be 
due to the impedance of a loudspeaker 
termination rather than to inherent 
mismatch in the filters themselves. 

Design method 

We will use Fig. 1-c to illustrate the 
principle of three-way crossover de- 
sign. Assume first that we have a single 
crossover between the high and middle 
units : we could use a simple capacitance 
to feed the high unit and inductance 
to feed the middle unit. Next, assume 
that we have a single crossover to feed 
the low and middle units: here we have 
the inductance to feed the low unit and 
a capacitance to feed the middle one. 

To effect a combined crossover re- 
sponse for the middle unit we merely 
put the inductance required for cross- 
lover from the high unit in series with 
[the capitance required for crossover 
ffrom the low unit. 

But now we have a situation where 
ch of these reactances interacts with 
he other: at crossover from the high 
requcncy, the principal reactance will 
e due to the inductance but there will 
a small reactance of opposite sign 

Fig. 4. Chart for calculating all the 
element values, using code informa- * 
tion in Fig. 2, and frequencies ob- ™ 
tained from Fig. 3. 
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due to the capacitance — which will tend 
to cancel some of the inductance — so 
the inductance needs to be made a little 
larger to take care of that. Similarly 
at the crossover from the low-frequency 
side: the principal reactance in series 
with the middle unit is due to capac- 
itance but there will be a small react- 
ance also due to the inductance, so the 
reactance of the capacitor requires to 
be a little larger (that is, a smaller 
value capacitor) to offset this effect. 

If each of the modified values were 
used without the other, the rolloff would 
be a little nearer the middle of the 
band. That is to say, for the upper 
crossover, the inductance in series with 
the middle-frequency unit would be 
larger and hence the rolloff would be at 
a lower frequency. For the lower cross- 
over, the capacitance will be smaller 
and hence the rolloff will be at a higher 
frequency. 

The effect of combining the two 
reactances is to widen the frequency 
band at both ends. So we offset this by 
designing the values for the middle- 
frequency unit as if the crossover fre- 
quencies were withdrawn a little. 

The "code" system 

To do this we use four design fre- 
quencies which can he numbered Fl 
through F4. Fl and F4 will correspond 
to the low- and high-frequency filter 
frequencies, respectively, and are the 
ultimate crossovers on which the filter 
is designed. Between these will bt two 
further frequencies, F2 and F3, used 
for calculating the inductance and 
capacitance values for the middle- 
frequency unit. 

On this basis we can form a "code" 
for each reactance value in any variety 
of circuit we may choose to use. Fig. 2 
shows six principal forms of three-way 
crossover unit, together with the r< act- 
ance coding. In each case, the X number 
identifies the relative value of react- 
ance at the design frequency. This part 
follows exactly the method of design 
employed for the single crossover 
arrangement, given in the article of 
July, 1952. 

The difference is that various design 
frequencies are used for obtaining these 
reactance values, so a second code num- 
ber — an F number, is used to identify 
the frequency (from Fl to F4) to be 
employed for obtaining that particular 
reactance. 

Fig, 3 is a simple chart for obtain- 
ing the frequency values to be used for 
design: Fl and Fl art the selected 
values of low- and high-frequency cross- 
over, respectively; the chart is then 
used to find the remaining two fre- 
quencies, F2 and F3. 

The more usual sequence of fre- 
quencies will he that Fl through F4 
progress in numerical order from lower 
to higher frequencies. Bu' in some 
instances, the positions of F2 and F3 
will be reversed. To aid in avoiding 
possible errors on this, the vertical 
dashed line has been added in Fig. 3. 
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Fig. 5. Illustrative example shows how to use the chart of Fig. 3. 




I5A 

Fig. 6. Illustrative example shows how the chart of Fig. 4 is used to design 
the filter of the configuration shown at Fig. 2-e. 
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If the position of F2 and F3 falls to 
the left of this dashed line, then F2 will 
be at higher frequency than F3. This 
is, of course, quite evident from the 
chart references but the dashed line 
acts as an additional reminder that the 
order has been reversed. In the major 
area of the chart, to the right of the 
dashed line, the order for frequencies 
F2 and F3 follows the natural numer- 
ical sequence. 

The chart of Fig. 4 is identical with 
the one published in the previous article 
except that the frequency range has 
been extended so that it will usefully 
cover both the low- and high-frequency 
crossovers normally used in three-way 
systems. Its use will be a little different 
from that of the original chart because, 
for a two-way crossover, only one fre- 
quency reference need be used; for the 
three-way crossover, four frequency 
references. 

Using the charts 

The correct use of both of these 
charts is made clear by Figs. 5 and 6. 
Fig. 5 shows a typical calculation made 
with the aid of Fig. 3. It is assumed 
that the low-frequency crossover Fl is 
600 cycles, while the high-frequency 
crossover F4 is 4,000 cycles. These are 
quite popular values. 

Using the chart in the manner shown 
in Fig. 5, we find that F2 is 700 cycles 
while F3 is 3,400 cycles. 

These are the four frequencies that 
will be used to design any of the con- 
figurations shown in Fig. 2, with the 
aid of the chart of Fig. 4. 

To illustrate this, the design of one 
of the more complicated configurations 
— that shown in Fig. 2-e — is shown in 
detail in Fig. 6. This is a more compli- 
cated three-way crossover than you will 
probably be using but is used as an 
illustration to show how simply the 
chart provides all the values. If you 
use one of the simpler configurations 
for the purpose, such as that at Fig. 



2-a, -b, -c or -d, you will have fewer 
references to make to get all the figures. 
The impedance — 15 ohms — is that of 
each of the three speakers, which must 
have the same value in this type of net- 
work. ( Nominal 16-ohm voice coil 
speakers would be used here.) 

A brief study of Fig. 2-e in conjunc- 
tion with Fig. 6 will show how each of 
the values is calculated, using the code 
method of design. The circuit is de- 
signed for 15 ohms, so this impedance 
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Fig. 7. The circuit of Fig. 2-e redrawn 
and the values obtained as shown in 
Figs. 5 and 6 inserted. 

is used with the reference lines on the 
chart for XI, X4 and X8 to get the 
three vertical lines, which are found 
by starting at the 15-ohm point on the 
impedance scale at the bottom of the 
chart, then following the slanting line 
upward till it intersects with the hori- 
zontal lines XI, X4 and X8. The vertical 
lines through these intersections are 
followed up to the points where these 
three reactance reference lines cross 
the four frequency reference lines to 
get the 12 elements needed. By referring 
to the left-hand side for capacitances 
and the right-hand side for inductances, 
this chart will give the values to as 
close as precision as is practicable in 
use for this kind of crossover system. 
The circuit of Fig. 2-e is redrawn in 
Fig. 7 with the circuit values obtained 
from the charts put in. end 
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The small speaker and case. 



ing 



to the 

shirt- pocket 
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By T. QUEEN 

EDITORIAL ASSOCIATE 



READERS interested in the True 
Shirt-Pocket Radio (Radio-Elec- 
TRONICS, July, 1956) or similar 
transistor tuners can make a 
simple modification and adapt it for 
speaker operation. With few additional 
parts, the signal is boosted and made 
audible several feet from a speaker in 
a quiet location. The output stage is 
coupled directly to the transistor de- 
tector, thus simplifying construction. 
The amplifier is similar to that used in 
G-E receiver models 675-676. 

Fig. 1 shows the class-B detector used 
in the shirt-pocket radio. When modified 
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Fit- 
Fig. 1 — Original detector circuit. 

for an additional audio stage, the cir- 
cuit looks like Fig. 2. Note that an 
n-p-n transistor audio stage must be 
used when the detector transistor is 
p-n-p. The direction of current through 
the p-n-p collector is correct for biasing 
the n-p-n base. 

In Fig. 2, variable resistor R acts as 
detector load as well as volume control. 
It replaces the 1,000-ohm fixed resistor, 
originally part of the shirt-pocket radio. 
It may be a dime-size potentiometer 
(for example, Lafayette VC-33) and 
it occupies the hole originally drilled for 
the battery control which is no longer 
used. A 560-ohm resistor is added for 
isolation and filtering. 
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Fig. 2 — The modified shirt-pocket 
radio detector and audio stage. 




TRANSISTOR SOCKETS 



Amplifier-speaker seen from front and rear. Input and 
output transformers are beneath the perforated plastic. 



A tiny speaker assembly can be made 
up with Argonne AR-95 speaker and 
Argonne AR-119 transformer. This 
speaker is only 1Y 2 inches square and 
1 % inches deep. The transformer has a 
500-ohm primary (center tap is not 
used) and a 3.2-ohm secondary. This 
speaker fits into the hinged plastic box 
in which the transformer is sold. Slight 
filing down of the speaker sides may be 
needed for a neat fit. 

To increase the baffling action and to 
strengthen the assembly, I use a piece 
of perforated plastic board (Lafayette 
Radio part MS-262) between speaker 
and plastic box. The perforated board 
permits sound to pass out of the 
speaker. Of course corresponding holes 
must be drilled through the front of 
the plastic box. Only 6 rows of holes 
are needed through the box, because 
the speaker is 1^ inches square (see 
photo). One of the speaker screws 
holds the transformer inside the box. 
Leads from the transformer primary 
should end in a Telex or similar sub- 
miniature plug for insertion into the 
jack on the set. 

With this amplifier, most stations 



come in too loud on an earpiece and the 
volume control will have to be cut down. 
With a speaker, the signals are audible 
up to 5 or 6 feet away. The last stage 
requires about 0.5 to 5 ma, depending 
on signal strength. 

The speaker, transformer and other 
components in the Argonne line are 
available from Lafayette Radio. 

If you want a full-power signal from 
your pocket radio, add the direct- 
coupled stage (Fig. 2) but use a class-B 
amplifier before the speaker. The 
class-B stage is small enough to be 
placed within the speaker case along 
with its battery supply. Output will 

CK722 OR2NI07C2) 

ARGONNE AR 109 (OR ECUIV > j ARGONNE AR H9 I OR EQUIV) 

^ WV i J SK65 - 
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Fig. 3 — The push-pull class-B am- 
plifier and speaker assembly. 
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FROM DELCO RADIO . . 



come the coils 
with highest performance. 
You trust them . . . so do your custo 



mers 



The core of quality service and really fine radio perform- 
ance is always in Delco Radio coils. Delco Radio coils are 
made with powdered-iron cores, specially treated and 
compressed to exact shape on tolerance-true machines in 
Delco Radio's own plant. Skilled craftsmen wind and 
test the entire assembly so that you can depend on Delco 
Radio coils for uniform performance characteristics. 

Your UMS-Delco Electronics Parts Distributor carries a 
complete line of Delco Radio parts, including precision- 
built Delco Radio coils. See him today! And, keep your 
eye on the Delco Wonder Bar Radio as advertised in 
leading consumer publications. It'll be helping you tune 
in to a greater service market. 



DELCO 



w o n o & -mm? a a r 



RADIO 

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 



A CCNEtAl W0T08S PRODUC T — ft UNITED MOTORS UnC 
Distributed by Delco Electronic Ports Distributors 



w 



A complete line of original equipment service ports from the 
ORLD LEADER IN AUTO RAO 



I O 



JANUARY, I 957 
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SAMS BOOKS 

keep you ahead in 

ELECTRONICS 



f 



AUDIO— HIGH FIDELITY 



SAMS books cover every phose of Electronics for 
the service technicion, engineer, student or experi- 
menter. Listed below are a few of the many 
valuable SAMS books available at electronic 
parts distributors and leading book stores. 




2 NEW SAMS BOOKS 



ELECTRONIC 
METAL LOCATORS' 

by 

Harold S. Renne 



Explains how Metal Locators operate, describes 
commercial types available, shows how to con- 
struct home-built units, describes applications. 
Fully analyzes the three basic types of Metal 
Locators: transmitter-receiver, beat- frequency and 
induction bridge. Includes chapter showing con- 
struction details for several different units, in- 
cluding transistorized types. Reveals the interest- 
ing applications of Metal Locators in industry. 
Special chapters are devoted to prospecting and 
mine detection applications. Includes valuable 
bibliography. 124 pages; 5 H x 8 H*; illus- «rt 50 
trated. Order today, postpaid only *Z 



"SCATTER 
PROPAGATION 
Theory & Practice 1 * 

by Kamen & Doundoulakis 



Bp 




An invaluable book not only for engineers but few 
technicians who will play an important part in the 
installation, operation and maintenance of scatter 
propagation systems. Covers theory and charac- 
teristics of Scatter Propagation; equipment used 
in ionospheric communications systems; tropo- 
spheric propagation and equipment utilized; design 
and construction of parabolic antennas; the im- 
portance of Scatter Propagation for the electrons: 
technician; discusses DEW Line and other 
northern radar and scatter lines. Written so you 
can understand it. 204 pages; 5H x8H"; cmaa 
illustrated. Order today, postpaid only. *3 



i 
i 
i 



USE THIS ORDER FORM 



ELECTRONIC METAL 
LOCATORS $2.50 

Color TV Training Manual. Prepares the 
Technician for Color TV service work. 
Covers principles of the Color TV system: 
Color receiver circuits; installation ana 
servicing sets. Includes color blocks out* 
lining the use of color test equipment. 260 
pages; SH x 11"; 300 illustrations. $6.95 

n TV Test Instrument*. Revised and enlarged 
to include latest data on instruments used 
in Color TV servicing. Tells clearly how 
to operate each type of test instrument 
used in TV service work. 180 pages; 8H 
x 11*; illustrated $3.50 

r~j Key Checkpolnti In TV Receiver!. Prepared 
by the Howard W. Sams engineering staff. 
Provides many applications for general 
TV service work, including time-saving 
information on how to make quick tests 
at key points to determine where trouble 
lies, and how to check overall performance 
of the receiver after repair, to insure 
against callbacks. 182 pages; 5^ x &M m l 
illustrated $2.00 

rn Servicing TV Sweep Systems. Describes the 
operation, circuit function and circuit var- 
iations of vertical and horizontal sweep 
systems common to most TV receivers. 
Tells how to analyze circuits; trouble- 
shoots for you. 212 pages; 5H x 
illustrated , $2.75 

f**| Radio Receiver Servicing. Covers the basic 
receiver types — gives time-saving hints 
for solving basic troubles, such as dead 
set, weak set, noisy Bet, etc. 192 pages; 
5Hx8H' $2-30 

pi TV Servicing Guide. Explains how to apply 
proper trouble-shooting procedures based 
on analysis of symptoms (most of which 
are illustrated by picture-tube screen 
photos). Shows how to locate and elim- 
inate trouble in every section of the 
receiver. 132 pages, x 11* $2.00 



□ 



,71 



SCATTER 

PROPAGATION $3.00 

[~~] Tape Recorders— How They Work. Explains 
recording theory, tape characteristics, 
motorboard mechanisms, drive motors, 
amplifiers, magnetic heads, volume indi- 
cators, equalization circuits — covers 
everything you want to know about 
recorders. 176 pages; 5H * $2.75 

PI Servicing AGC Systems. Describes the oper- 
ation and circuit variations of the various 
types of AGC systems and explains the 
servicing techniques that can be applied. 
Illustrated by actual case histories and 
photographs of symptoms. 132 pages, 5 H 
x 8H r ; illustrated $1.75 

f - ] Servicing & Calibrating Test Equipment. 
Shows you how to keep your test instru- 
ments in reliable working order, how to 
determine proper operation and avoid 
erroneous indications. Explains calibration 
procedures; gives method for performance 
record-keeping; shows simple ways to 
check instrument accuracy; describes 
proper maintenance and servicing of in- 
struments. 192 pages, 5H * 8H*- ■ $2.75 

[""] So You Want to Be a Ham. Tells you what 
you need to know about getting your 
license and acquiring equipment. Covers 
such subjects as: Conquering the Code; 
Getting Your Ticket; Going on the Air; 
Electronics as a Career; etc. 196 pages; 



8H"; illustrated . 



There is an authoritative 
Sams book on virtually any 
Electronic subject In which 
you're Interested. Check be- 
low for FREE Book List describ- 
ing all Sams books. 

□ Send Book List 



$2.50 



....HOWARD W. SAMS & CO., INC 

Order from your Parts Jobber today, or 
mail to Howard W. Sams & Co., Inc., Dept. 2-A-7 
2201 East 46th St., Indianapolis 5, Indiana. 

Send books checked above. My (check) (money order) 
for $ is enclosed. 

Name 




Address . 
City 



Zone State . 

(outside U.S.A. priced •lightly higher) 



SAMS BOOKS 



on 
the 



'Book Tree' 



at your 

Parts Distributor 



be sufficient to be loud and clear many 
feet from the speaker, yet power con- 
sumption is low. 

Fig. 3 shows the class-B circuit. It 
may be operated from any voltage from 
4 to 9. All parts are mounted on a piece 
of perforated board measuring about 
2Vz x % inches. When completed, the 
board may be wedged at one side of the 
speaker as shown in the photo. 

The speaker and Sound Box are de- 
signed for each other. The speaker 
is a 2^-inch unit (Lafayette SK 65). 
The sound box or speaker case is al- 
ready fitted with a beautifully styled 
grill, and a two-pin socket at the top. 
Incidentally, this case machines very 
well. It can be drilled or filed without 
fear of the cracking or chipping that 
we expect from most plastic material. 

The battery used in this particular 
device is an RCA VS 308 which gives 
4 volts. Voltage may be boosted up to 
about 9 with proportional increase in 
output power. 

The volume control (with switch) is 
mounted on top of the speaker case. 
It is single-hole mounted. 

This sound box makes a very attrac- 
tive and useful addition to the Shirt- 
Pocket Radio (July, 1956, page 60). 
It permits listening in at comfortable 
sound levels and can be attached to 
the radio with a flexible cable. Some 
constructors prefer to use the same 
power source for both the radio and 
the class-B amplifier. This is easily ar- 
ranged since they both require approxi- 
mately the same voltage. Alternatively, 
both units may be built into the same 
box, and energized from the same bat- 
tery. This will give you a high-per- 
formance device with all desirable fea- 
tures : two stages of high -gain if, power 
detector, class-B audio and low drain 
from an inexpensive battery. end 



For Your Convenience . . . 

With the growing interest in construc- 
tion — largely inspired by the transistor 
— RADIO-ELECTRONICS is including a 
larger number of construction articles. 
To make life easier for constructors 
(though hardly for the editors!), we are 
increasing the amount of information 
given in schematics and photographic il- 
lustrations. 

• SCHEMATICS will generally have all 
parts coded (Rl, C2, etc.) in addition to 
our long-time practice of having the value 
noted next to the part. 

• CODED PARTS LIST will also be fur- 
nished. This should settle such parts list 
questions as: which of the five 100 K-ohm 
resistors specified ore Vi watt, 1 watt and 
2 watt? 

• PHOTOGRAPHS will have many more 
call-outs than in the past, to eliminate 
difficulties which mfght result from ports 
placement different from the original con- 
structor's and to make parts location ob- 
vious without need for careful study. 

Let us know what you think of these 
steps, and what others should be taken 
to help the reader make better use of 
his magazine. 
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for deep-fringe areos 
Wonder Helix 
Model WX81 1 

40 points 



for fringe areas 
Power-Helix 
Model PX91 1 

40 points 



for deep-fringe areas 
Shut-Out Helix 
Model SX992-SX996 

50 points 



for fringe areas 
Star-HeHx 
Model SX7 

30 points 



it's a Iwdtlic/e! 

SERVICE-DEALERS EVERYWHERE 
AGREE IT PAYS TO STANDARDIZE ON 




for near-fring 
» r . Helix 
RX5U 



NON COLOR-BLIND 



Here are the reasons: 

!♦ Model for model, JFD NCB Colortenna^ give 
finer, more usable performance. 

2. Model for model, there is more dollar value in 
JFD NCB Colortennas. 

3» There's a JFD NCB Colortenna for every purse % 
every purpose, every location. 

4. E\ery NCB Colortenna on a home gives \ou a 
satisfied customer — a customer that respects 
and trusts you. 

5. Your reputation goes up when you install JFD 
NCB Colortennas. 

6« NCB Colortennas mark you as a discriminating 
installer — your customer a discriminating buyer. 

7, There's that extra plus in JFD NCB 
Colortennas— performance, appearance, 
ruggedness, value, packaging, merchandising 
program, standardization. 

8» NCB Colortennas prepare the home for color- 
give finer black and white. 

And to top these reasons— JFD now offers you a 
fabulous extra — the Colortenna Sell -A -Brat ion 
Premium Program. Yes, you get extra profits in 
your pocket with every Colortenna )ou buy — 
you get your choice of over 900 brand name 
premiums . . . your choice of that long awaited 
vacation trip to any part of America or Europe. 



Why compromise? Colortennas are the 
antennas for you. See your JFD antenna 
distributor or write to us direct for complete 
details. 

^UUFelectronics INC 

JFD CANADA LTD. 1 51 McCormock Street, Toraril©44, Ontario 
JFD INTERNATIONAL • 15 Moore Street, N.Y. C. 



Super 
Model 

20 points 



ft 



V 




for local areas 
Junior Helix 
Model JX31 1 

10 points 



5J 



for fringe areas 
UHF 4-Bow Helix 
Model UX21 1 

10 points 











for local UHF areas 



UHF Corner Helix 
Model UX41 1 

10 points 
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SAVE $1.25! 

Mofce your service library complefe! 
Have the needed data at your finger- 
tips WHEN YOU NEED IT! 
If broken into "lessons" and sent to you 
as a "course," you'd regard this new 
Ghirardi training as a bargain at $100 
OR MORE! Instead you buy BOTH big 
books at the bargain price of only $13.00 
(you save $1.25!). 



isi*' 1 



A. A. Ghirardi 
More servicemen havt 
trained from Ghirard 
books than any othei 
books or courses oi 
their kind! 



These 2 Great Ghirardi Books 

bring you the kind of 
PROFESSIONAL TRAINING 
THAT REALLY PAYS OFF! 

Let these two up-to-the-minute Ghirardi hooks make it easy for 
you to handle ALL types of AM. FM and Television receiver service 
by the very hest and latest methods! Learn to handle johs faster, 
better . . . and with less testing! Whether you're a service beginner 
or an experienced technician you'll find the speedy, professional 
methods that are so clearly explained can give BOTH your service 
efficiency and your earnings a big boost! 



Almost 1500 pastes and over 800 big, 
clear pictures and diagrams explain 
EVERY troubleshooting and repair oper« 
ation so »imply it's next to impossible 
to go wrong. 

Books are sold separately at prices in- 
dicated. Better yet, you can save 31.25 



by buying both together! Send no money. 
Practice from these great books for 10 
full days FREE. 

Mail coupon today to Rineliart & 
Co.. Inc.. Dept. RE- 1 7. 232 Madison 
Ave.. New York 16, N.Y. 



COMPLETE TRAINING FOR BETTER RADIO-TV SERVICE JOBS! 



Radio & Television Receiver 

1 Circuitry & Operation 



It's lots easier to repair ANY radio or 
television set when you know- all about 
its circuits and just why and how each 
one works! You locate troubles in much 
less time and with less testing. You re- 
pair them faster, better— more profitably! 

That's why Railio & Television Re- 
ceiver CIRCUITRY AM) OPERATION 
is invaluable to servicemen who want to 
be well equipped to handle today's com- 
plicated receivers! First it gives a com- 
plete understanding of basic circuits and 
their variations. It teaches you to recog- 



u nw i • p t j- Radio & Television Receiver 

by Ghirardi & Johnson 

669 P K S 4 7 e,e " 2 Troubleshooting & Rep 



illustrations, $6.75 



nize each one r| uick ly. Then it shows 
how to eliminate useless testing and 
guesswork in making repairs. 

Throughout, thi book gives you the 
kind of above-average training that takes 
the ''headaches" out of servicing — the 
kind that fits you for the better-paid 
jobs. Covers all basic circuits used in 
modern TV and radio as well as phono 
pick-ups and record players. 

Sold separately jor $6.75— —or see hig 
MONEY -SAVING OFFER. 



Hacked by the how-to-do-it methods 
and procedure!* so clearly explained in 
this big book, you can breeze through 
television and radio service Jobs easier 
and faster than you may have thought 
possible 1 

Throughout its 822 pages. Radio & 
Television TROUBLE-SHOOTING AND 
REPAIR is an amazingly complete, how- 
to-do-it guide to professional service 
met hods . . the kind that help you han- 
dle jobs lots faster and make more money 
doing it! 

For beginners, this big book is an eas- 
ily understood course in locating troubles 
fast and repairing them r-i-g-h-t. For 
experienced servicemen, it is a quick way 



by Ghirardi & Johnson 
3|| 822 pases. 417 clear 
illustrations, $7.50 

to "brush up" on specific jobs; to de- 
velop better methods and shortcuts: or to 
find fast answers to tough problems. 

Modern troubleshooting is clearly ex- 
plained from quick "static" tests to 
dynamic signal tracing and all the rest. 
Special hard to -fix troubles are fully 
covered. Step -by -step charts demonstrate 
exactly what to do on different opera- 
tions. A big television section includes 
everything you need to know for fast, 
accurate work on any TV receiver model 
or make, 

Sold separately Jor $7.50 or see 
M ONEY -SAVING COMBINATION 
OFFER. 




Get More Work Out 
of Fewer Instruments! 



Save time . . Save money. 
Avoid buying instruments 
you don't really need 

Here, at last, is an instrument 
book especially for servicemen, 
amateurs and experimenter*! 

Basic Electronic Test Instruments 
helps you work better and faster 
with fewer instruments: shows how 
to increase the usefulness of old 
instruments; how to choose the 
right instrument for each job; how 
to understand instrument readings 
and put them to practical use; 
how to avoid buying unnecessary 
instruments . . . and lots more. 

Over 60 instruments from the 
old standbys to the very latest 
ones are fully described and ex- 
plained. Work-saving shortcuts are 
outlined. 

Included are complete details on simple meters for 
current and voltage: ohmmeters and V-O-M's V-T 
voltmeters; power meters; impedance meters; capac- 
itor checkers; inductance checkers; special-purpose 
bridges; oscilloscopes; R-F test oscillators; signal gen- 
erators; audio test oscillators; R-F and A-F measuring 
devices; signal tracers; tube testers and many others. 

This handy book is a complete training course in 
the latest instruments including grid-dip oscillators. 
TV sweep and marker generators; TV linearity pat- 
tern generators, square wave generators, distortion 
meters, etc. Dozens of time-saving "tricks" help you 
put old instruments to new usee. 



BASIC 
ELECTRONIC 

TEST 
INSTRUMENTS 

254 pages, 
171 ill us. 
Price $4.95 



Cheek Basic Electronic Test 
coupon for 10-day FREE trial. 



Instruments in 



Now! FIX ANY 
ELECTRIC MOTOR! 




Handle ANY job 
from minor 
repairs to 
complete 
rewinding 



560 pages — Over 
900 how-to-do-it 
pictures 
It pays to train for 
something different! 
ELECTRIC MOTOR 
REPAIR is a complete 
guide thai helps you 
cash in on this vast, 
rapidly growing field. 
Shows step by step how 
to handle all repair jobs 
(including complete re- 
winding) on practically 
ANY AC or DC motor 
or generator in common 
use — from fractional 
horsepower to giant In- 
dustrial motors. Special 
duo- spiral binding brings 
text and related how-to 
lio-it diagrams side by side so that you learn fast, easily 
and right. Every job is explained so clearly you cannot 
fail to understand it. Over 100,000 copies in use in motor 
repair shops, schools and for home study. Fully appioved 
by repair xpecin lists, unions and instructors. 

It's the ideal 1>ooii whether you want to train for a 
good -pay motor repair job or simply want to fix mor.ors 
as a sideline or hobby ! 

Order ELECTRIC MOTOR REPAIR in ran pan. 
Price only $6.95. 




THE COMPLETE 
HOW-TO-DO-IT 
GUIDE 



SHORT CUT TO 
TELEVISION REPAIRS 



No. 1 




PIX-O-FIX TV TROUBLE 
FINDER GUIDES 

Only $2 for the two 



Eliminate 
useless 
testing . . . 
Fix sets twice 
as fast! 

Just turn the dial 
of the handy, pock- 
et-size Ghirardi & 
Middl ton PIX O- 
F1X TV Trouble 
Finder Cuide. When 
the picture in the 
PlX-0 FIX window 
matches the screen 
image on the tele- 
vision set you're re- 
you've got your clue. 
the causes of the trouble, 
exact receiver section in which 



pairing . . . presto! . . 

PIX-O-FIX then shows 
Next it indicates the 

the trouble has probably happened. Then it gives step 
by step repair instructions. 

The two PIX-O-FIX uniis No. 1 and No. 2 cover 47 
different television troubles . . . jtisi about anything 
you're likely to be called on to fix. No. 1 identifies 
24 of the most common troubles and gives 192 causes 
and 253 remedies for them. No. 2 covers 23 more ad- 
vanced troubles not included in No. 1. Together, ihey 
are a comprehensive guide to quick "picture anaylsis" 
servicing of any TV set . . AND THE PRICE IS 
OSLY $2.00 for the two. Money refunded if you are 
not more than satisfied. Specify I'lX-O-FIX in 
coupon. 



USE COUPON FOR fQmtfijy /jfgg Tffa/f 
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RADIO EVER MADEhD 



Cash in on HIGH-FI 
SERVICE and BUILDING 



A complete guide to better 
High Fidelity methods 
and results 



Gel beiier results from "Hi-Fi" 
by having all the facts and latest 
^ *■ ^ ft ^ ideas at your fingertips! 

This big book brings you com- 
Njfe^H plete data on modern sound repro- 

VtU^^^Hflj duction methods and equipment. 

■jjj^^^^^H It shows how to get better results 

mWf&l^Kr at ' ower cost ; how to build your 

^^^^ own; how to service hi-fi cquip- 

JJI^^^ merit; discusses all details of com- 

ponents; compares different meth- 
ods— AND IS CRAMMED FULL 
OF HOW-TO-DO-IT TIPS AND 
1DFAS. 

Here are just a few of the many 
subjects! How to get the right hi-fi 
equipment fnr your needs; Hi-fi 
versus P. A. type speaker; Loud- 
speaker construction and perform- 
ance: Adjusting bass-reflex cabi- 
nets; controlling distort ion; get- 
ting rid of "hangover 1 * ; Selecting a woofer-tweeter; 
Sound-proofing materials; All about output transform- 
ers-; Special hi-fi circuits; Ways to suppress noise; 
Negative feedback and how to use it; Amplifier con- 
struction hints; Minimizing tuner distortion; Avoiding 
chatier; Limiter-discriminator vs. ratio detector FM 
circuits; Avoiding record wear; Tips for custom build- 
ers; Bass-reflex charts: Acoustical horn design data; 
special installation problems; pre-ampa and equalizers; 
pick-up resonance; a novel horn system . . . and 
literally dozens of other subjects. 

Order IHgh Fidelity Techniques in coupon today 
for 10-day FREE trial! 



HIGH 
FIDELITY 
TECHNIQUES 

By 

H. Newitt 



John 



4Q4 pages, 

2V3 illus. 
Piice $7.50 



Here's How to Get Started 
in RADIO-ELECTRONICS! 




RADIO PHYSICS 
COURSE 

bv Ghtrard 
972 pages, 
508 illus ... 8 6 
self-test questivns 
Price only $6 50 



More service experts 
got their basic 
training from this 
big book than an/ 
other of its type! 



Here's basic training you 
Can fally understand written 
by A. A. Ghirardi who has 
probably trained more service 
experts than any other man 
living today! From start to 
finish, it is practical training 
thai can help fit you for a 
BIG PAY job in any hranch 
oi radio- television -electronics. 



Ghirardi's RADIO PHYSICS 
COURSE is the oldest book 
of its kind — and still a best 
seller BECAUSE IT IS SO 
AMAZINGLY CLEAR AND 
COMPLETE. No matter what 
part of radio-electronics work you plan to enter, 
this is the kim of basic training you need FIRST! 

36 COURSES IN ONE! 

Starts with I asic Electricity. Then it takes you 
step by step th ough the entire field from basic cir- 
cuits, componei ts, instruments, etc. to their final 
application in adio-electronic equipment. You can 
buy newer costlier training but you can't buy better 
training at any j here near the price. 

Order RADIO PHYSICS COURSE 



co u port. 



DON'T THROW OLD 
RADIOS AWAY! 

Here's the data you 
need to fix old sets 
in a jiffy 

Just look up the how -to-do-it 
data on that old radio you want 
to fix! 

Four times out of 5, this giant, 
3%-pound, 744-page Ghirardi 
RADIO TROUBLESHOOTER'S 
HANDBOOK tells what is likely 
to be causing the trouble . . . 
shows how to fix it. No useless 
testing. No wasted time. Using 
it, even beginners can easily fix 
old scls which might otherwise 
be thrown away because service 
information is lacking. With a 
few simple repairs, most of these 
old sets can be made to operate perfectly for years to 
come. 




Covers every 
model made by 
202 mfrs. from 

1925 to 1942 



THE ONLY GUIDE OF ITS KIND! 

Cuts service time in half! 

Included arc common trouble symptoms and their 
remedies for over 4.000 models of old home, auto 
rudios and record changers: Airline, Apex, Arvin, At- 
water Kent, Belmont, Bosch. Brunswick, Clarion, Cros- 
ley. Emerson, Fada, G-E, Kolster, Majestic, Motorola, 
Philco, Pilot, RCA, Silvcrtone, Sparton, Stromberg 
and dozens more. Includes hundreds of pages of in- 
valuable tube and component data, service short cuts, 
etc. 

Specify RADIO TROUBLESHOOTER'S HAND- 
BOOK in coupon. Price only $6.95, 10-day trial. 



The book 
that really 
teaches you 
how to use 
'scopes fully 
on all kinds of 
radio- 
television- 
electronics 
service work. 




Here's everything you need to know ABOUT OSCILLOSCOPES! 

Oscilloscopes are "gold m nes" if you learn to use them fully on every job. 
THIS BIG BOOK TEACHES YOU HOW! 



Here, in a big, revised 2nd edi ion, is THE 
book that really shows you how t< use oscillo- 
scopes ! 

Clearly as A B C, MODERN OSC LLOSCOPES 
AND THEIR USES gets right doi-n to "brass 
tacks" in telling you exactly whei , where and 
how. You learn to locate either AM or FM radio 
or television troubles in a jilTy. Even tough 
realignment jobs are made easy. No involved 
mathematics! Every detail is clearl; explained — 
from making connections to adjusting circuit 



components and setting the oscilloscope controls. 
And you learn to analyze patterns fast and 
RIGHT! 

Includes latest data on use of scopes in color 
TV, industrial electronics, teaching . . . even in 
atomic energy work. Over 400 pictures make 
every step doubly clear. Dozens of pattern photos 
make things doubly clear. Price $6.50 

Practice 10 days free. Order MODERN 
OSCILLOSCOPES in coupon. 



Oscilloscope experts 
get the BIG PAY jobs! 



LICENSE MANUAL 
for 

Radio Operators 

by J. R. Johnson 
(W2BDL) 

A complete, prac- 
tical study guide 
for getting your 
•'ticket" as a com- 
mercial operator. 



Now/ PASS FCC 
LICENSE EXAMS 

easier! faster! 

Train for big pay in 
communication's most 
interesting jobs 

Here, at last, is a guide to FCC 
License Examinations . . . written 
so you can easily understand AND REMEM- 
BER. IT COVERS ALL EIGHT exam ele- 
ments . . . not just some of them. Reviews 
almost 2200 typical exam questions with 
straight-to-the«point answers. Includes full 
data on. tkf recent changes in examination 
elements I and 2. (Many folks do not even 
know these changes exist!) Covers all neces- 
sary examination data from electrical-radio 
fundamentals to navigation and related sub- 
jects. Anyone who has basic radio training will 
find Johnson's LICENSE MANUAL the ideal 
training book for making thai all-important 
step ahead in his career. Price only $5.00. 
Use coupon. 



I 



RY ANY BOOK 10 DAYS FREE! 



Dept. RE-17, Rinehart & Company, Inc., 
232 Madison Ave., New York 16, N.Y. 

□ Check here for MONEY-SAVING COMBINATION OFFER 

. . on Ghirardi's Radio & TV Receiver CIRCUITRY AND OPERATION, and Radio & TV Re- 
aver TROUBLESHOOTI NG AND REPAIR. Price only $13.00 for the two books plus postage. 
Regular price $14.25 ... you save $1.25). Payable at rate of $4 (plus postage) after 10 days and 
3 a month for three months until $13 has been paid. If not satisfactory, return hooks in 10 days 
j.ncl owe nothing. 



Check here to order INDIVIDUAL BOOKS 



[J Radio & TV Receiver 

CIRCUITRY & OPERATION S6.75 

□ RADIO & TV Receiver 
TROUBLESHOOTING & REPAIR S7.50 

□ BASIC ELECTRONIC TEST 
INSTRUMENTS $4 95 

H ELECTRIC MOTOR REPAIR S6.95 

[] PIX-O-FIX TROUBLE-FINDER 

GUIDES (Nos. 1 and 2) $2.00 

I cash is sent with order, we pay postage — same I 

lo order OUTSIDE l.S.A. Special comb 

till other hooks, add 50c each to above 
Sold for cash only. Any book may be 
refunded. 



□ HIGH FIDELITY TECHNIQUES. 

□ MODERN OSCILLOSCOPES AN 
THEIR USES 

□ RADJO TROUBLESHOOTER'S 
HANDBOOK 

□ RADIO PHYSICS COURSE... 
a LICENSE MANUAL for Radio 

Operators 

0 day return privilege. Otherwise, postage is 
i nation o0er, SI4MO for both books 
prices for handling through Customs 
returned in 10 days and money 



$7.50 
D 

S6.50 

$6.95 
S6.50 

$5.00 

extra. 
!. For 
i, etc. 
ill be 



C ty. Zone, State. 



JANUARY, I 957 
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ABBREVIATIONS 
and Symbols 

By CHARLES S. KIMBALL 

(Continued from December, page 109) 



— Self-Inductance. 

— Circuit symbol for a coil. 

— In physics, latent heat. 

—A pad or attenuator having the shape 
of the letter L. 

— In radar, type of indicator that presents 
target range data. Same as type K in- 
dicator except signals from two lobes 
are placed back to back. 

— In radar, a band of frequencies from 
390-1550 mc. 

Greek letter symbol for: 

— Permeance (capital letter). 

— Wavelength. 

— Attenuation constant. 

— Inductance-capacitance. 

— Induct an ce-capitance ratio. 

—Local Civil Time (navigation). 

— Low frequency (frequency band). 

—Local Hour Angle (navigation). 

— Limit er. 

— Linearity. 

—Natural logarithm. 

— Local oscillator. 

— Logarithm. 

— Long play (records). 

— Low pass (niters). 

— LOng Range ACcuracy system (navi- 
gation). . 

— LOng RAnge Navigation system (navi- 
gation). 



Lambda (A,X) 



For exact replacement in over 60 
G.E. models and chassis. HVO-59 
replaces G.E. parts RTO-125, 126, 
127. HV0-61 replaces G.E. parts 
RT0-129 & 130. Both feature 
Merit's NEW antkorona ring plus 
exact lead color coding! Another 
in Merit's line of exact replace- 
ment transformers, yokes and coils 
-as always, the most complete in 
the industry. And Merit is the only 
manufacturer of these products 
who has complete production fa- 
cilities for all parts sold under 
their brand name. 



Ma 
juf 

1 fxsec 

MY. 

mike 

mill! 

MIN 

MKS 

mm 

MO 

MOD 

MOP A 

MSD 

MTI 

MU 

mu (n) 



MUF 

MULT 

MVB 

mv 

mw 



MERIT COIL AND TRANSFORMER CORP. 

4427 N CLARK ST., CHICAGO 40, ILLINOIS 



M 

— Mutual inductance. 

— Abbreviation for prefix meg or mega, 

— In mathematics, modulus. 

— In mechanics, mass. 

— Meridan. 

— Meter. 

— Minutes. 

— In radar, type of indicator that presents 
target range data. Type of target pres- 
entation given on type A indicator ex- 
cept for added range step or notch. 
Used in gun-laying radar. 

— Abbreviation for prefix milli. 

— Milliampere. 

— Maximum. 

— Megacycle. 

— Mean carrier frequency (FM radio). 
— Modulated continuous Waves. 
— Main distributing frame (telephony). 
— Minimum discernible signal (radar). 
—Prefix meaning 1,000.000 times. 

the unit. 
— Million electron volts. 
— Microwave Early Warning (radar). 
—Medium frequency (frequency band). 
— Mean free path (nuclear physics). 
— Motor generator. 
— Manual gain control. 
— Millihenry; also written mhy. 
— Prefix meaning one-millionth; symbol 

is Greek mu. 
— Microami>ere. 
— Microfarad. 
— Micro- microfarad. 
— Microhenry. 
— Microsecond. 
— Microvolt. 

— Colloquialism for microphone. 
— Prefix meaning 1/000 of the unit. 
— Minimum- 

— Meter-kilogram-secondsystem of units. 

— Millimeter. 

— Master oscillator. 

— Modulator. 

— Master oscillator, power amplifier. 

— Magnetic storage drum (computers). 

—Memory storage drum (computers). 

— Moving Target Indicator (radar). 

— Mass unit (PhysicB). 

Greek letter symbol for: 

— Amplification factor of vacuum tube. 

— Permeability of magnetic material 

— Prefix meaning one-millionth part. 

— Maximum usable frequency. 

— Multiplier. 

— Multivibrator. 

—Millivolt. 

—Milliwatt. 

N 

— Negative polarity. 
— In physics, the neutron. 
— In mathematics, an indefinite, such as 
nth. 

— In radar, type of Indicator that presents 



You're Ready 
for any Service Job 



last" EqtUpw^ct 



f t 



♦ n 



TVG-2 
Sweep 
Marker 
Generator 

• Dealer Net $259.95 

A complete TV generator plus crystal 
calibrator. Sweep 30KC through 216MC. 
Width adjustable from 0 through 18MC. 
Accurate Marker 4MC through 216MC. 
Crystal oscillator for frequencies to 
20MC- Provision for video Modulation. 



CRO-2 

Wide Bond 
High Sensitivity 

5-inch Scope 

Dealer Net $225.00 



flat within 1 db from 20 cycles through 
4. SMC. Sensitivity from .018RMS volts 
per inch. Positive or Negative internal 
horizontal sync. Saw tooth sweep 20 
cycles through 50KC. Many accessories 
including low capacity probes. 



Model 655 

Wide Range 
Audio Oscillator 

Dealer Net $135.00 
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World's largest exclusive makers of 
factory-built service test equipment. 
16-18 S. Patterson Boulevard • Dayton 2, Ohio 
In Canada: The Canadian Marconi Co, 
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ABB REV. 


( Continued ) 




target data. Combination of type K 




and M indicators. 




— (Lower case) Region in junction-type 




transistor; this region is designated as 




n-type when an impurity rich in elec- 




trons is added to germanium. 


Nav 


— Navigation. 


NBFM 


— Narrow-band frequency modulation. 


NBS 


— National Bureau of Standards. 


NC 


— No connection; used in tube-base dia- 




grams. 


NEC 


— National Electric Code. 


NEG 


— Negative. 


NE 


— Neon. 


NET 


— Network. 


Neut 


— Neutralize. 


n-p-n 


— Tyne of junction transistor in which 




collector, when biased for reverse cur- 




rent flow, collects electrons from n-type 




emitter layer which then increases re- 




verse current. 


Nu (lO 


— Greek letter symbol for reluctivity. 


0 


0 

— Any pad or attenuator having shape of 




letter 0. 


od 


— Outside diameter. 


ODR 


— OmniDirectional Range (Omnirange). 


Omega (0, co) 


Greek letter for: 


— Ohms (capital 




— Angular velocity. 


OPV 


— Ohms per volt. 


OSC 


— Oscillator. 


OUT 


— Output. 

P 



PA 



PABX 

PAM 
PAR 
PAX 

PBX 

PC 

PCM 

PDM 

PEC 

PERM 

Pf 

Phi (0) 

phone 
Pi Or) 



p»i 
p*i 

PL 
PM 



— Power. 
— Plate or anode of vacuum tube. 
— Primary winding ol transformer. 
— Positive. 

— In mechanics, pressure. 

— In classification of types of radio-fre- 
quency emissions, pulse modulation. 

—Baud of radar frequencies from 225- 
390 mc. 

— (Lower case) Region in a junction type 
transistor; this regioni s designated as 
p-type germanium when an impurity 
deficient in electrons or rich in "holes" 
is added to germanium. 

— Phase angle. 

— Public address (system). 

— Power amplifier. 

— Private automatic branch exchange 
(telephony). 

— Pulse-amplitude modulation. 

— Precision approach radar. 

— Private automatic exchange (tele- 
phony). 

— Private branch exchange (telephony). 

— Printed circuit. 

— Pulse-code modulation. 

— Pulse-duration modulation. 

— Photoelectric cell. 

— Permanent. 

— Power factor. 

Greek letter for: 

— Magnetic flux. 

— Telephone. 

Greek letter for: 

— Ratio of circle circumference to diam- 
eter. 
—Picture (T\) 
— Type of pad or attenuator. 
— Precision PPI (radar). 
— Photographic projection PPi (radar). 
— Pilot lamp. 
— Permanent magnet. 
— Phase modulation. 
— Pulse modulation. 

— Type of junction transistor in which 
emitter electrode, when biased for for- 
ward current flow, injects current car- 
riers "'holes" into base of germanium 

u afer. 



POPI 


— Post-office position indicator. (Radar; 




developed by personnel of British Pos- 


POS 


tal System). 


— Positive. 


POT 


— Potentiometer. 


PP 


— Peak-to- peak. 


PPI 


— Push-pull (amplification). 


— In radar, plan position indicator. Type 


PPM 


of indicator in wide general use. 


— Pulse-position modulation. 


PPS 


— Pulses per second. 


preamp 


— Preamplifier. 


PRF 


— Pulse- Recurrence (Repetition) Fre- 




quency (radar). 


PR1 


— Primary (transformer winding). 


PRT 


— Pulse-reCurrence time (radar). 


PTM 


—Pulse -time modulation. 


PVC 


— Designation (trade mark) for type of 




plastic, composition of which is poly- 




vinyl chloride. 


PW 


— Pulse width (radar). 


PWM 


— Pulse-width modulation. 


PWV 


— Peak working voltage. 




In vacuum-tube terminology: 


Po 


—Power output. 




— Screen (grid 2) dissipation. 


Pmax 


— Power maximum. 




— Plate dissipation. 


Pin 


— Power input. 




TO BE CONTINUED 
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soldering guns 

make safe repairs to 
Heat-Sensitive Components 

A WELLER 0 Soldering Gun gives >tou precis^ control of heat. 
Pfiis feature is especially imporfQvfr v/hen Replacing* Jlfeat- 
s'ensitive components. Here are some typico) applications: 




I REPAIRING PLASTIC-MOUNTED !-F TRANS- 
FORMERS. Your Weller Gun gives you precise 
heot control for this delicote operotion. Prevents 
melting of plostic sockets; enables you to irepoir 
loose contocts ond hoir-thin coil-winding wire 
without domoge. 



A SOLDERING VOICE COIL CONNECTIONS. 

Heat-control chorocteristic of Weller Guns en- 
ables you to repoir loose or broken voice coil 
connections on the reflecting surfoce of poper 
resonoting cone. The slightest mishandling of a 
soldering iron would burn cone. 





3 REPLACING CRYSTAL OSCILLATOR. Con- 
trolled heat is imperative for replocing crystol 
oscillotor in color demodulator circuits. With a 
Weller Soldering Gun you get perfect heol 
control, thus ovoid domoge to delicote crys- 
tol element. 




*fr REPAIRING REMOTE-CONTROL TUNING 
UNITS. Your Weller Soldering Gun fits neotly 
into the smoll spoces between the terminol fobs 
on telephone-type reloy stocks. Also, heat shut- 
off feoture of gun prevents dome ge to insulotion. 



There are professional model guns 
for every type of service work 

>our choice of models . . . ranging from 100 fo 25C 
wans single heat and 100 to 275 dual heat types 
Suitable for every kind of service operation 
All models heat in 5 seconds; provide instant 
triggermattc control of temperature 

ORDER FROM YOUR ELECTRONIC PARTS DISTRIBUTOR 



ELECTRIC CORP 

601 Stone's Cfr^slrrg R 




I 
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Here's one you 
can let your 
customers put 
up themselves 

(and make a profit 
when they do!) 




These are all complete packaged antenna installations — not "kits". They are 
factory assembled. There's nothing to put together. Nothing else to buy. Even 
the lead-in wire is attached, ready to uncoil and snap on to the receiver terminals. 







c. A 





*Pat. No. 2700105 



COLOR BEAM -Fully assembled. Just open it like 
an umbrella. All elements automatically snap into place 
and lock in position. Goes up in a jiffy. All you need 
is a hammer. (The nails are included!) All-aluminum, 
anodized in a beautiful gold finish. Guaranteed 
to improve reception in 50 mile range. $1 795 

Retail Price X I 

DELUXE COLOR BEAM-Similar to the regular 
Color-Beam, but bigger, with more elements. Guaran- 
teed to give satisfactory reception within 100 mile 
radius. Snaps open. Can be installed in 5 minutes. 
Includes "Jigger Mount" — a new mounting base that 
attaches to any pitch roof, any kind of $0 0 95 
building. Anodized in gold. Retail Price 

MINUTE-MOUNT— A revolutionary new conception 
for rugged fringe areas. Complete unit includes 10 ft. 
factory -assembled tower and high gain antenna with 
famous patented "Electro Lens"*. All-aluminum tower 
opens like a music stand. Adjusts for any kind of roof. 
Withstands strongest winds. Everything included — 
tower, antenna, lead-in, 7 insulators, lightning 
arrestor, ground -wire and ground -rod. $ A A 9S 

Retail Price TTT 1 

OTHER WINEGARD ANTENNAS FOR PROFESSIONAL 
INSTALLATION TO MEET ANY CONDITION 

Order from your Jobber, or wrife 

Wiwiegard Co. 

3000 Scotten Blvd., Burlington, Iowa 




CONTRIBUTE GENEROUSLY 
to the March of Dimes 



ENGINEERING 



B. S. DEGREE 




Prepare for un- 
limited oppor- 
tunities of the iii 77 MONTHS 

Electronic Age! 111 *' WUn,ni 

Earn your U.S. degree in 27 months at Indiana Technical 
College. Intensive specialized course. Comprehensive 
training in electronics, television, advanced radio theory 
and design, ruatb and electrical engineering. Modern 
laboratories. Low rate. B.S. DEGREE IX 27 MONTHS 
in Aero.. Chem., Civil. Elec-, and Mech. Engineering; in 
36 MO. in Math.. Chem.. Physics. Also Eng. Science 
preparatory courses. G. I. appr. Enter March. June, 
Sept., Dec. team part of your expenses in Fort Wayne. 
Catalog. 

INDIANA TECHNICAL COLLEGE 

1717 E. Washington Blvd., Fort Wayne 2, Indiana 

Please send me free information on B.S. ENGINEERING 
DEGREE IN 27 MONTHS as checked. 

□ Electronics □ Chemical □ Aeronautical 

□ Civil □ Mechanical □ Electrical 
B.S. DEGREE IN 36 MO. in: Math.Q Chem.Q PhysicsO 

Name - 




TALK • LISTEN - AROUND THE WORLD ! 



WITH THIS RADIO AMATEUR 
TRANSMITTER-RECEIVER' 

SENDS AND RECEIVES THOU- 
SANDS OF MILES on Amateur 
80 and 40 meter bands — also, 
./£V aT^W^^ Aircraft and forelfm bands (3 
'• "^fc^sP V to 8 mc). PORTABLE SELF- 
jK. ^J** CONTAINED BATTERY POW- 

ERED! NO AC PLUG-INS. NO 
DANGEROUS HI - VOLTAGES. 
Low cost battery lasts for 
MONTHS. Crystal controlled 
transmitter — Power input up to 5 watts — ENOUGH TO 
TALK 1 MILE OR lOOO. REGENERATIVE RECEIVER 
pulls in weakest stations. Front Panel Send -receive 
switch — No troublesome relays or complicated hook- 
ups. Uses any standard antenna. Size only 6"x4"x4". 

Wt. 3 lhs. TESTED PROVEN — SIMPLIFIED 1'RAC- 

TH :AL — SAFE for radio beginners (NOVICE) . Easy to 
get license. Full Information included. 
SEND ONLY $5.00 (bill, check, mo) and pay post- 
man $9.95 C.O.D. postage on arrival or send $14.95 
and we will send postpaid. Complete kit Includes all 
parts, tune, full instruction, less batteries and crystal 
—or COMPLETELY WIRED AND TESTED FOK 
$19.95! Steel Cabinet $2.00 extra. Kush order today 
—NOW! 

WESTERN RADIO 
DEPT. BNR-i KEARNEY, NEBRASKA 
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RIMSKY-KORSAKOV: Scheherezade 
Mario Rossi conducting Vienna 
State Opera Orchestra 

Vanguard SRV-103 

This is the third Scheherezade I've reviewed. 
[ It is billed on the jacket as a demonstration 
I record. I am not being in any sense derogatory 
I when I say that in my judgment it is not up to 
Westminster's old WL-5234 for this purpose. 
The Westminster is still the most spectacular. 
The drums and the high-high cutlery particularly 
are far more awesome in the Westminster. 
On the other hand, this is more naturally 
balanced and freer of hi-fi effects, though still 
gorgeous in overall sound and probably more 
acceptable from a strictly musical point of view. 
Though it is very live in acoustics, it does not 
suffer the loss of detail and definition I noted in 
the recent Capitol version. The Westminster, 
therefore, is likely to make the most spectacular 
impact on hi-fi customers : while the Vanguard 
is a finer example of the new trend away from 
hi-fi effects and toward an overall sound more 
closely resembling what one hears in the concert 
hall. And for this it deserves a high recom- 
mendation. It is noteworthy that the same or- 
chestra is heard on both discs. The differences 
reflect not only different conductors and engi- 
neers but the different acoustics of two halls. 

BEETHOVEN: Overtures 
Leotiore Nos. I, 2 and 3 
Fidel io 
Cariolan 

Munch conducting Boston Symphony 
RCA Victor LM-2015 

As far as I'm concerned this is the definitive 
recording of these works, combining authorita- 
tive musical interpretation and performance with 
a very fine sound. Another of the really fine 
records RCA is discing in Boston. It is especially 
notable for the acoustics. The auditorium rever- 
beration is plainly audible, especially in the 
severe attacks and stops of the Cariolan. The 
tonal balance is very good without exaggeration 
anywhere and the recording is exceptionally 
clean. The overall sound is highly impressive and 
the presence very good. 

LEKEU *• Violin Sonata in G 

Also encores from Delius, Handel, 
Nin, Beethoven, Rimsky-Korsakov 
Yehudi Menuhin violin 
Accompanied by Marcelle Gazelle 
at piano 

RCA Victor LM-2014 

HINDEMITH: Cello Sonata 
BARBER: Cello Sonata (Op. 6) 
Gregor Platigorski, cellist 

RCA Victor LM-2013 

Speaker systems using multiple speakers with 
dividing networks pose many problems. Often 
the individual speakers have a slightly different 
coloration of tone so that, if the reproduction of 
an instrument shifts from one speaker to another 
as the frequency goes up or down, the tone color 
changes. Similarly, if the speakers are separated 
by any distance, a shift may appear to make the 
instrument jump from one spot to another. The 
word homogeneity has been applied to describe 
the absence of these effects. These two recordings 
may be useful for testing homogeneity in sys- 
tems with crossovers from 250 to 3,000 cycles. 
A solo instrument is far more useful for such 
tests and between them these two records pretty 
well cover the range from 100 cycles or so to 
about 3,000 cycles on fundamentals. 
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25HS5^^ BOOKS 

To help technicians, engineers, experimenters get more out of TV, radio, audio-high fidelity. 




JUST Off THE PRESS 



Rapid TV Repair 
No. 60. 224 Pages. 
Thoroughly illus- 
trated. Paper 
Cover $2.90. Hard 
cover $4-. 60 



Handiest, most practi- 
cal servicing manual 
yet written! Makes diffi- 
cult problems as easy 
as ABC— lists hundreds 
of troubles alphabeti- 
cally. Cross referenced 
where necessary. Also 
contains easy-to-use TV 
trouble check lists. Will 
help you cut down 
troubleshooting time. 
Earn more money. 



A few of the hundreds 
of troubles listed 

Arcing • Blurring • 
Barber-pole effect • 
Blotches • Brightness 
defects • Bow-tie pat- 
tern • Blooming • 
Compression • Drift- 
ing • Foldover • 
Distortion • Herring- 
bone • Jitter • 
Intermittents • Ring- 
ing . • . Rolling . • 
Ripples • Shadows • 
Streaky Pix • Verti- 
cal buzz • Excessive 
contrast • high -volt- 
age troubles • 



TRANSISTOR 
TECHNIQUES 




Tran %istor Tech- 
nique* 

No. 61 96 pages. 
Thoroughly illus- 
trated. Paper cover 
only. $150 



Completely new, 
low cost handbook 
on transistors for 
the practical man. 
Gives scores of hints 
on how to use tran- 
sistors in modern 
electronic equip- 
ment. Ten big chap- 
ters cover theory, 
characteristics, test- 
ing, performance, 
construction, care, 
and measurements. 



Some of the contents 

Protecting transistors • 
Current limitations • 
Testing transistors • 
Check circuits • Pro* 
cedar es • Perform- 
ance • Measure- 
ments • Character- 
istics • Power tran- 
sistors • Silicon junc- 
tion transistors • 
Oscillators • Amplifi- 
ers • Transistor 
transformers • Auto 
light control • Geiger 
counter 



BOOKS ON SERVICING AND TEST INSTRUMENTS 




Servicing Record 
Changers — 

Simple text, clear 
line illustrations 
show you how to 
make extra money 
servicing changers. 
No. 59. 225 Pages. 
Paper Cover $2.90. 
Hard Cover $4.60 



The Oscilloscope — 

Practical details on how to 
use the 'scope for faster 
TV, radio and audio serv- 
icing. No. 52. 192 pages. 
Paper cover $2.25. Hard 
cover. $4.60 




Sweep and Marker 
Generators for 
Television & Radio — 

Bob Middleton tells you 
how to align and service 
sets faster and more accu- 
rately. No. 55. 224 Pages. 
Paper cover $2.50. Hard 
cover $4.60 



TV Repair 
Techniques — 

Expert technicians show 
you how to solve tough 
TV servicing troubles. No. 
50. 128 Pages. Paper Cover 
only. $1.50 




The V.T.V.M. 

Get better results with this 
neccssarv instrument. Ex- 
plains many new usee. No. 
57. Paper cover $2.50. 
Hard cover $4.60 



Television 
Technotes — 

Causes. symptoms and 
cures of over 600 specific 
troubles — from manufac- 
turer** manuals and service 
technicians' experience. 
No. 46. 128 Pages. Paper 
cover only $1.50 




Probes — 

Inside tips on how to get 
the most out of your test 
equipment with special 
probes in modern servic- 
ing. No. 54. 224 Puges. 
Paper cover $2.50. Hard 
cover $4.60 



Radio & TV Test 
Instruments — 

How to build 22 test in- 
struments for modern serv- 
icing including picture tube 
tester, 'scope and V.T.V.M. 
No. 49. 128 Pages. Paper 
cover only. $ 1 .50 



AUDIO-HIGH fIDELITy BOOKS 



Maintaining Hi-Fi Equipment — 

Hi-Fi expert Joseph Mar- 
shall describes the special- 
ized approach needed to 
service hi-fi equipment. No. 
58. 224 Pages. Paper r over 
$2.90 Hard cover $5.00 



High Fidelity Circuit Design — 

Includes the famous Cooper 
series on feedback which ap- 
peared in RADIOELE< TRONICS, 
augmented by additional new 
material. No. 56. 304 pages. 
Hard cover only $5.95 



Basic Audio Course — 

A thorough course in funda- 
mentals. Covers everything 
from the nature of sound to 
recording techniques. No. 66. 
224 Pages. Paper cover $2.75 
Hard cover $5.00 



High-Fidelity Design, 
Construction, Measurements — 

Three-way approach to better 
hi-fi performance. Complete 
section on building amplifiers. 
No. 48. 128 Pages. Paper 
cover only $1.50 



TRANSISTORS 



RADIO — MISCCUAHCOUS 




Radio-Control Handbook — 

How-to-do-it book on construct, 
ing complete systems aad com- 
ponents. No. 53. 192 Pages. 
Paper cover only $2.25 
Model Control By Radio — 
Theory and practice. No. 43. 112 
Pages. Paper cover only $1.00 



Radio & TV Hints 

300 hintP. gimmicks, short cuts. 
No. 47. 112 Pages. Paper cover 
onlv SI. 00 

Basic Radio Control Course — 

Frye's easy -reading classic on 
fundamentals covers everything 
from Ohm's law to advanced 



servicing techniques. No. 41. 176 
pages. Hard cover only $2.25 

Radio-Tube Fundamentals — 

How and why tubes work as 
(hey do in modern circuits. No. 
45. % Pages. Paper cover only 
$1.00 



GERNSBACK LIBRARY, INC. 



154- West 14th Street, New York 11, N. Y. 



Transistors — Theory and Practic 

By Rufus P. Turner. One of the finest 
and most popular books on transistors 
ever written. Covers theory, character- 
istics, tests, uses in well known circuits, 
plus a guide to commercial transistors. 
No. 51. 114 pages. Paper cover only 
$2.00 
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Hard cover editions 
By mail only 
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See your distributor — or use this coupon. 

Enclosed is my remittance of $ 

Please send me the books checked, postpaid. 

Prices 10% higher in Canada. 
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NEW RECORDS 



( Continued) 



555AV0M 



YOU NEED THESE FEATURES: 



Meter Movement Protection up to 500 times overload 
is provided by a rectifier network. 



The 555A Measures; AC Current, DC Current, AC Voltage, 
DC Voltage, Output, Resistance 

43 Unduplicated Ranges 

Separate Range and Function Switches 

Double Magnetic Shielding 

3% DC, 4% AC Permanent Accuracy 

Easy to Read, Four Color Scales 4 % " long 

Metal Case with Die Cast Bezel 6 V& "x4 5 / 8 "x2 V 8 " 

Sensitivity: 20,000 Ohms/Volt DC, 2000 Ohms/Volt AC 



Complete with Probes and <£yM50 



Batteries at your Parts Distributor 



$445 



The music in the Piatigorski recording is not 
particularly outstanding, though the Hindemith 
presents the cello with an opportunity for a 
number of unusual effects. The Lekeu sonata 
also does not have any particularly memorable 
music, though it docs give the fiddle an oppor- 
tunity to cover a wide range. However, the five 
short encores will be more familiar and pleasant. 
The buzz in the Flight of the Bumblebee is 
very real ; and the plucked or pizzicato transients 
in Nin's Granadina are very nice. Both Menuhin 
and Piatigorski deliver very fine performances 
but, I'm afraid, unless you have a need for the 
special test value or are a connoisseur of violin 
or cello music, there are many fiddle and cello 
recordings youMl like better. 

GLANVILLE-HICKS : Etruscan Concerto 
for Piano and Chamber Orchestra 

HOLMBOE: Concerto No. 11 for 
Trumpet. Two Horns and Strings 
Carlos Surinach conducting MGM 
Chamber Orchestra 

MGM E-3357 

MGM continues to mine the contemporary 
fields of music. The Etruscan Concerto, in fact, 
is so contemporary that it has been heard in a 
public live performance only once (a week be- 
fore this recording). And I think that most of 
those who buy the record will thank MGM for 
recording it. It may not be very important music 
but it is both novel and interesting without being 
jarring to the ear, and it is thoroughly enjoyable. 
It has a wide variety of percussive coloring, in- 
cluding a section of part 2 where for many 
measures the tympani roll under the music con- 
stantly but not ominously. Holmboe is a Danish 
composer, and this concerto is also stimulating 
though not perhaps as engaging. Both works are 
nicely and cleanly recorded. If you'd like the 
opportunity to judge some really fresh music 
which, chances are, nohody in your town has 
ever heard before, this is your chance to do 
so not only without pain but with some pleasure 
at the quality of the sound if not all the music. 

BERGER : Serenade 1 oncer tan te 
BLOCK: Four Episodes 
BRITTEN: Sinfonietla 
PINKHAM: Concertant 

Izler Solomon conducting various 
chamber groups 

MGM E-3245 

The Block and Britten pieces were previously 
issued by MGM on a 10-inch which I recom- 
mended highly for the intimate presence, defini- 
tion and fine overall sound. The addition of the 
Berger and Pinkham works doesn't detract at 
all and will give collectors of modern music an 
additional reason for huying the disc. The Block 
is one of the finest chamber records I know of; 
the Britten has one of the finest single bass 
viols I've heard. Pinkham *s piece adds a nice, 
harpsichord and a subtly used celeste. All in all, 
if you like the small orchestra and at least don't 
mind moderate examples of contemporary mod- 
ern music, you'll like this. Anybody at all should 
like the sound which on a good system could fool 
a blind man into thinking that the players were 
right in your living room. 

Electra Playback System Calibration 
Record 

Electra 35 

A new and valuable frequency test record 
covering the full audio range from 18.75 to 
20,000 cycles and some 40 points in between, 
recorded, like the Cook LP- 10, flat above 600 
cycles and with a 6-db slope below at 33 rpm. 
It is notable for two things especially: 1. It is 
pressed of a much stiffer plastic material than 
normal, to minimize needle-to-gioove reso- 
nance which is very likely to occur with softer 
materials in the range between 8,000 and 20.000 
cycles. The claim is that this material moves 
the point of possible resonance above 20.000 
cycles. I have tried it with several cartridges of 
various types and the claim appears to hold 
water. 2. The low frequencies especially are 
recorded with very low harmonic distortion so 
that any doubling which may occur below 50 
cycles can pretty safely be ascribed to the loud- 
speakers, and hence the low frequencies when 
played back present a good test of loudspeaker 
distortion. 
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MILLIONS of lead-ins 
need replacing now! 

Get your share 
of the profits 
WITH 

Federal's 
ALL-STAR 

LEAD-IN TEAM 

TV SERVICEMEN: 

• Check your installation records 

• Caff or circularize customers 

• Seff better picture reception 

• Replace with Federal Lead-in 



High Volume-Low Price TV Lead-in 




MM 




The U. S. has approximately 38,000,000 TV sets in 
operation today. Millions of these sets — installed 
years ago — require lead-in replacement. These mil- 
lions of weather-beaten, inefficient lead-ins are a 
golden opportunity for increased sales. Literally 
tens of millions of feet of wire are begging to be 
replaced . . . ! 

Federal's "All-Star" lead-ins are outstanding ex- 
amples of the quality- control, ruggedness and de- 
pendability built into every foot of Federal cable. 
Whatever the run requirements or the local condi- 
tions, there's a Federal type to give TV customers a 
new high in performance . . . give you extra profits/ 

Get your share of the big lead-in replacement 
market . . . with Federal's "All-Star" Lead in Team 
. . ."Certified by a World of Research". . . through the 
International Telephone and Telegraph Corporation. 

'America's leading producer of 
solid dielectric cable" 



7 ederal 




Economical and Efficient 

TV-1i90-300-ohm heavy-duty lead-in 
with 90 mil. web. Has 7/ #28 copper 
strands. Economical and highly effi- 
cient. Insulated with Federal-devel- 
oped "silver" polyethylene for long 
life. Also available in brown. 



Another Low-cost Leader 

TV-2000-300-ohm dumbbell-shaped 
lead-in with 55 mil. web. Has 7/#30 
copper strands. A high-value, low- 
cost type for the average installation. 
Cinnamon- brown color is protection 
against ultra-violet. 

'Quality-Controlled" TV Lead-in & Cable 



Heavy-duty Type 

TV-l 182— 300-ohm deluxe type heavy- 
duty long life lead-in with 7/#28 
copper strands, 100 mil. web. Avail- 
able in "silver" or brown polyethyl- 
ene. Resists weather, heat, sun. Very 
low line loss in fringe areas. 



Quality p/us Economy 

TV-1184-300-ohm dumbbell-shaped, 
standard, economy type lead-in with 
7/#28 copper strands, 70 mil. web, for 
urban areas with no unusual condi- 
tions. Cinnamon-brown color is high- 
ly effective in resisting ultra-violet. 




Rotor Lead-in 
TV-1 188 — Rugged, dependable, long- 
life rotor lead-in. Weather-resistant. 
Insulated with "silver" vinyl. Three 
7-strand conductors of .0121 AWG 
soft bare and one conductor of .0121 
AWG tinned soft bare. 



Community TV Lead-in 



Secondary Lead-in 

59/U Type — 73-ohm coaxial lead-in 
Highly efficient as a Community TV 
pole-to-house tap.off. Meets all needs 
wherever a high-grade installation is 
a must. Ideal for use with unbalanced 
input TV receivers. 



Fpr data on other types, write Dept. D-463 



NUARY, I 957 



Federal Telephone and Radio Company 

A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
COMPONENTS DIVISION • 100 KINGSLAND ROAD • CLIFTON, N. i. 

In Canada: Standard Telephones and Cables Mfg. Co. (Canada) Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., New York 
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NEW RECORDS 



( Continued) 



YOU MAKE MORE 
WITH A 



You're dtllfrs aheaC from the very 
minute yoi buy J TACO Topliner 
antenna, Oollar-for-4ollar you get 
more gah and greater customer satisfac- 
tion witfc a Topliner installation 
because. Topliners tre dry-cleaned 
-clean and easy to handle— Topliners 
incorporate features to reduce installation time 
-Topliners are stringer and more rigid. 
And most inportart of all, when the installation is 
completed you get RESULTS . . . sharper, brighter pic 
turesjhat stay bright thanks to TACO's rugged 
mechani c construction. Topliners are built tc work 
better aid to STAY WORKING 'BETTER— 
etiminat ng costly :all-backs. 

To$H»ers are arable Jn four .models 1o meel every 
area requifrfrett* Cat. 2540, 2550. 2560 and 2570. 
Taco jobbers We complete details on these antennas 



PROFI 




Model 2570 



TICHNICAC APPLIANCE CORPORATION, SHERBURNE, N. Y. 

IN CANADA: Hackbusch Electronics, Ltd., Toronto 4, Ont. 



From these points of view this is one of the 
very best of the frequency records available for 
completely objective testing of equipment. How- 
ever, most commercial records are pressed of 
soft materials and many pickups were designed 
for use with such materials, their response being 
adjusted to allow for groove resonance. The 
response of such pickups to this recording will 
not, then, be entirely representative of response 
to commercial recordings or of merit in repro- 
ducing commercial recordings. 

Some pickups will test better and some worse 
than they would on a material more comparable 
to that used in commercial pressings. Neverthe- 
less, the minimization of groove resonance dis- 
poses of still another obfuscating factor in meas- 
uring pickup performance and a comparison of 
performance on this and other test records will 
enable one to make some measure of groove 
resonant effects. No single frequency record 
offers a safe criterion and this addition to the 
library should be most welcome, especially to 
designers of pickups. The two sides are identical. 
There are no voice announcements or other clear 
identification of test points, and one has to 
keep track of the" tones very closely if absolute 
frequency identification is desired. 

MOZART: Sonatas for Organ and 
Orchestra, Vols. 1, // 
Richard Elsasser, organist 
Winograd conducting the Hamburg 
Chamber Orchestra 

MGM E-3363 and E-3364 

These very little known works should please 
the Mozart lovers. The delicacy of the contrast 
between organ and chamber music should also 
please the critical ear that wants to measure 
system definition. The organ and string sonatas 
in the first volume are especially Rood for this 
because the balance between strings and or- 
chestra is very even throughout and it will take 
good ears and a good system to separate the 
blend into the separate components. The second 
volume has some stronger contrasts and includes 
three sonatas for organ plus brasses, winds and 
tympani, as well as strings. Though these were 
written for church use they are by no means 
"religious" in sound and effect and are thorough- 
ly listenable in the home. 

GRIEG: Lyric Suite, Onus 54 
Old Norwegian Romance With 

Variations, Opus 51 
Winograd conducting Philhannonia 
Orchestra of Hamburg 

MGM E-3368 

Just about everybody but the overly sophis- 
ticated and musically bored loves this music. 
An excellent rendition with a fine, round sound 
and a fine resonance. Played fairly loud with 
some bass boost or loudness control, it produces 
a fairly spectacular sound, especially in the 
March of the Dwarfs. end 



Cf)irtp=Jf toe l?ear£ &ga 

In Gernsback Publications 



HUGO GERNSBACK, Founder 

Modern Electric — 1908 

Wireless Association of America 1908 

Electrical Experimenter 1913 

Radio News 1919 

Science &, Invention 1920 

Television - 1927 

Radio-Craft - ...1929 

Short.Wave Craft — - 1930 

Television News 1931 



Some larfler libraries still have copies of ELECTRICAL 
EXPERIMENTER on file for interested readers. 

In December, 1922, Science and Inven- 
tion (formerly Electrical Experimenter) 

Newspaper as a Loudspeaker, by Clyde Fitch. 
Home-Made Loud-Talkers — Winners of $100.00 

Prize Contest. 
Operation of a Naval Radio Station, by A. P. 

Peck. 

My First Radio Set, by Mike R. Farrods. 

Radio Wrinkles for Those Who Build Their Own, 

by A. P. Peck. 
Radio for the Beginner, by Armstrong Perry, 

No. 11 — How to Acquire a Simple Receiving 

Station. 
Radio Oracle. 
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6-TRANSISTOR PORTABLE 
RADIO KIT, IF-KIT 5.000. 3 
455-kc if transformers. One 455- 
kc oscillator coil. Superhetero- 
dyne circuit. Parts list. Assem- 
bles on either printed or wired 





circuit as portable or built-in. — 
Vokar Corp., 7300 Huron Drive, 
Dexter, Mich. 

AM-FM TUNER KIT, model 
1000. Driftless tuning with afc 
defeat switch and temperature- 
compensated oscillator circuit. 
Armstrong FM circuit and Fos- 
ter-Seeley discriminator for 20- 
20,000-cycle response. 7-tube cir- 
cuit plus selenium rectifier. 
Superheterodyne circuit with 
avc and fecrite loopstick an- 
tenna in AM section. Chassis 



contains own power supply and 
front-panel selector switch. 
Step-by-step, illustrated instruc- 
tion manual. — Quality Electron- 
ics, Inc., 319 Church St. N. Y. 
13, N. Y. 

AUDIO VACUUM TUBE VOLT- 
METER KIT, model AV-3. De- 
signed especially for audio 
measurements and low- level ac 
measurements in power supply 



filters, etc. Handles ac measure- 
ments from low value of 1 milli- 
volt to maximum of 300 volts. 
Employs cascode amplifier cir- 
cuit with cathode-follower isola- 
tion between input and ampli- 
fier, output and preceding 
stages. Increased damping in 
meter circuit. Nylon insulating 
bushings. 1% precision multi- 
plier resistors. Input impedance 
of megohm at 1,000 cycles. Flat 
response from 10 cycles to 200 
kc. Ac (rms) voltage ranges 
are 0-.01, .03, 0.1, 0.3, 1, 3, 10, 
30, 100 and 300. Decibel 
ranges cover —52 db to +52 
db.— Heath Co., 305 Territorial 
Rd. f Benton Harbor, Mich. 

CONSOLETTE TAPE RECORD- 
ER, model CR-820, with Hi-Five 
speaker system. Can be used 
room-to-room. 2 electrostatic 
tweeters and intermediate speak- 
ers. 1 woofer. Storage compart- 




w 

measurements microphone. — 
Karlson Associates, 1610 Neck 
Rd., Brooklyn, N. Y. 

NO-SPILL REEL. Rubber band 
is slipped over 2 notches on 






ments for tapes, microphone and 
accessories. — DeJur Amsco 
Corp., Northern Blvd. & 45th 
St., Long Island City 1, N. Y. 

ENCLOSURES. Kits and assem- 
bled unfinished models with 
hardwood exteriors capable of 
fine furniture finish. Precision 



opposite ends of reel to hold 
tape securely. 28 square inches 
of indexing space on flange 
areas, 2 on each side. — ORRadio 
Industries, Inc., Shamrock Cir- 
cle, Opelika, Ala. 

REPLACEMENT PHONO CAR- 
TRIDGE, for Chrysler Highway 
Hi-Fi system (Columbia), WC20. 
Ceramic cartridge with mini- 
mum needle force of 2% grams 
and response to 12,000 cps. Re- 



NO IrV' Take Th e " Headache " 0ut of TV Trouble Shooting 
azitig Handbook Helps You Accurately 




MAKES YOU MORE VALUABLE 



Now for the first time — a practical procedure for spotting the cause 
of trouble in any TV set — FAST! Overcomes the most difficult, most 
time-consuming TV trouble shooting problems. There's no guesswork! 
Quick, simple tests tell you in which of 5 TV set sections to find the 
cause of the trouble. Fool-proof Check Charts help you locate the exact 
trouble spot at once, from as many as 700 possibilities. Not a book for 
the "tinkerer" or home owner who tries to fix his own TV set — IT'S 
A BOOK WRITTEN FOR TV SERVICEMEN TO SAVE TIME AND 
MONEY. The hours and aggravation it can save you on a single 
servicing job more than pays for this amazing handbook. Helps you 
make more money as an expert speedy TV trouble-shooter! 




NEEDED BY EVERY TV SERVICEMAN 

"Pinpoint TV Troubles in 10 Minutes'' is one of the most valuable 
"tools" you can carry on a servicing call. Amazingly practical. Over 
300 spiral bound fast reference pages with 50 time-saving Check 
Charts; dozens of important diagrams and tests; explanations of 
circuits and designs. Fits easily into your tool kit for handy on-the- 
job reference. Prepared and backed by the famous Coyne Electrical 
School. 



ELECTRIC 



cok Publishing 



USE IT ON 7 DAYS FREE TRIAL! 

You mast see this sensational new handbook to believe how 
much time it can save you- -how it makes your days more 
productive and your work rasier. Send no money, just the 
coupon. We'll rush your copy to you on FREE TRIAL. 
Try it yourself. Then, after 7 days either send only $3.95 
plus postage, or return the book and owe nothing. Take 
advantage of this no-risk offer NOW I 



MAIL COUPON NOW! 



Educational Book Publishing Division 
COYNE ELECTRICAL SCHOOL, Dept. 17-T1 
500 S. Paulina St., Chicago 12, III. 

YES! Rusli new TV trouble shooting handbook: "Pinpoint TV 
Troubles in 10 Minutes" for 7 days FREE TRIAL per your offer. 



Name.. 



. Age.. 




City _ _ m Zone State., 

□ Check here if you are enclosing $3.95. We Pay postage, 
money back guarantee. 



7-day 



I 
I 

-I 



JANUARY, 1957 
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WATCH FOR 
t OUR NEW 
COVER 



NEXT MONTH--' 






Now— RADIO-ELECTRONICS' same high- 
quality editorial features come to you 
dressed up with a modern easy-to-spot 
cover! Watch for it— we think 
you'll like it. 



WATCH FOR 
THESE FEATURES 
T00- 

• Add a Tape Recorder to Your Hi-Fi 
System 

• Build this All-Transistor Scintillation 
Counter 

• All about the latest TV Remote 
Controls 

• Testing Recording Tapes 

• How to Build a Transistorized 
Capacitance Bridge 



Radio-Electronics 



154 West 14th Street New York 11, N. Y. 
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LEARN MORE t EARN MORE ! 

WITH H. G. CISIN'S TV SERVICE BOOKS 



NEW DEVICES 

places PC20A. Tracks at ex- 
tremely low pressures. .003-inch 
(3/10-mil) sapphire stylus. — 
Shure Bros., Inc., 222 Hartrey 
Ave., Evanston, 111. 

SEMIDIKECTIONAL MICRO- 
PHONE, Ronomike. For tape 
recorders, PA systems, ham 
snacks. Chrome-plated die-cast 
housing. Requires high value 
of load resistance. — 55.4-db 
sensitivity. Flat response 30- 



( Continued) 




10,000 cycles. Peak-free when 
matched to megohm input 

of triode stage. Cable with 
minimum of 90% shielding; 
telephone type plug fully 
shielded. — Ronette Acoustical 
Corp.. 135 Front St., N.Y., N.Y. 

SPEAKER, Panasonic, model 
8P-WL 8 inches, PM double-cone 
system, bass-reflex type. Re- 
sponse 40-16,000 cycles, ±10 db; 
80-10,000 cycles, ±1 db. Flux 
density 10,500 gausses. Cone res- 



S3 



onance 40-50 cycles. Has imped- 
ance 7.3 ohms at 400 cycles. Ac- 
coustic fiber material. 19 x 13 x 9 
inches.— R. I. Mendels, Inc., 672 
Milton Rd., Rye, N. Y. 

TONE-ARM KIT. 3 basic parts. 
Total weight of moving arm 
supported on a needlepoint. 
Selector index permits instant 
adjustment for any stylus pres- 




sure. Accommodates any car- 
tridge. Cartridge housing de- 
signed with partly open sides 
for full view of stylus-to-record 
alignment. 12 and 16 inches.— 
Audak Co., 500 5th Ave., N. Y. 
36, N. Y. 

CAPACITOR SERVICE KITS. 

Blue Beaver (illustrated) con- 
tains 22 most widely used elec- 
trolytic capacitors. Cub 76 mold- 




ed tubulars of assorted ratings 
and types. Location chart, rat- 
ings, prices, products guide sup- 
plied. Flat, clear plastic, hinged 
cover. 11 x 6 l /£ x \% inches. — 
Comell-Dubilier Electric Corp., 
S. Plainfield, N. J. 

MINIATURE ALUMINUM-CAN 
ELECTROLYTIC CAPACITOR, 

type XPP. For applications 

JANUARY, 1957 



where size and weight must be 
kept at minimum. Copperweld 
leads serve as terminals. Plastic 
outer insulating sleeves avail- 
able. Working voltages from 3 
to 25 dc; capacitance values 
of from 1 to 50 /if. Standard 
operating temperature —20° C 
to + 65° C. Size range: 3/16 to 
% inch diameter, and % to $4 
inch long. Special capacitors 
made to order. — Aerovox, 740 
Belleville Ave., New Bedford, 
Mass. 

TV PICTURE-TUBE TEST 
AND REPAIR INSTRUMENT, 

Rejuva-Check, model RJC-1. 




Checks cathode emission, indi- 
cates shorts and leakage be- 
tween elements, estimates re- 
maining useful life of CRT, 
clears interelement shorts and 
leakage, removes cathode sur- 
face contamination and re- 
stores emission. Can be carried 
about in tube caddy. — Century 
Electronics Co., Inc., Ill Roose- 
velt Ave., Mineola, N. Y. 

TUBE BOOSTER, Juvenator 
model RPS-2. For both parallel- 





and series-filament circuits. One- 
piece assembly free of loose ends 
and hanging weights. — DeRo 
Electronics, Roosevelt, N. Y. 

VIDEO TRANSISTOR AMPLI- 
FIER, Transifier, model 126 A. 
Fully transistorized modular 
plug-in unit. Low-drain, low- 



voltage transistors. Feedback 
circuit built in. Self-contained 
in cast aluminum housing with 
standard banana plug input and 
output. — Kay Electric Co., 14 
Maple Ave., Pine Brook, N. J. 

CONVERTER, Automatic. Oper- 
ates without switching on either 
6- or 12-volt battery in car, 
truck, boat or plane and changes 
to 100 volts ac for small appli- 
ances such as shavers, radios, 
phonographs, tape recorders, 
portable TV sets, etc. — Terado 



NEW 1957 TV TUBE LOCATOR— VOL 2 



Contains TROUBLE IN- 
DICATING TUBE LOCA- 
TION GUIDES for thou- 
sands of latest TV models 
including all most popular 
makes from Admiral to 
Zenith. 

Tells which tuhes to re- 
place to cuie every trouble 
due to tube defects. Shows 
exact locations and gives 
types of all tubes. 

Li st s over 135 common 
TV troubles giving clear 
VOL. 2— No. K2 




.$1.50 



directions for locating de- 
fective tubes causing each 
fault. 

TV TUBE LOCATOR— Vol. 

I contains over 3000 most 
popular TV models covering 
1947 to 1953 sets. 

These two books are a 
' must" for every TV serv- 
ice bench. A storehouse of 
TV tube servicing informa- 
tion. 

VOL. 1— No. Kl $1 



ABC of COLOR TV 

This easily under- 
_ stood new book takes 
J J 1 t he mystery out of 
* Color TV. Fully illus. 

Covers basic color 
principles, color 
transmission and re- 
ception, the color sig- 
nal, color tubes. 
Helps you cash in on 
this profitable new 
field. 

No. Rl $1 




RAPID TV TROUBLE 
SHOOTING METHOD 

New Edition 
Novel T\ servicing I 
method enables a novice I 
to diagnose TV trou- 1 
bles as rapidly as an | 
expert. 

Pix. raster and sound l R oyB[( SHflflltNC MnH0]| 
troubles are listed and | 
given code numbers 
When combined they I 
tell exact location of I 
trouble. 

No. Tl 




NEW TV CONSULTANT 




No. LI. 



' The TV sei vlce- 
j man's silent part- 
ner. New rapid 
method s of pin- 
pointing faults. 
Tells WHAT to do 
and MOW to do It. 
Includes U H F. COL- 
OR and use of test 
Instruments. NO 
MATH, NO THE- 
ORY. NO FORMU- 
LAS. Just practical 
servicing Info cov- 
ering all types of 
TV sets. 
$2 



SHOOT TV & RADIO 
TROUBLE FAST 



Quickest radio & TV 
trouble shooter lo- 
cates radio & TV 
faults In record-break* 
ing time, regardless 
of m ake or model . 
Section on printed cir- 
cuits. Only book com- 
bining radio & TV 
trouble tracing In one 
volume. 




No. T2 $1-50 



RCA & ADMIRAL TROUBLE INDICATING 
TV TUBE LOCATION GUIDES 

These two books contain the most complete compilation 
of RCA and ADMIRAL tube location guides ever published. 
The RCA volume includes all TV models from the earliest 
1947 set', to latest 1955 models, more than any 5 ordinary 
tube chart books. 

The ADMIRAL book includes over 1500 Admiral TV models from the earliest 
sets to the newest 1956 models. Also contains a PICTURE GUIDE to TV tube 

RCA GUIDE— No. Al SI ADMIRAL GUIDE — No. Ml $1 






TV PIX GUIDE 



Si Pictures show oft- re- 
curring faulty TV con- 
ditions. Probable causes 
are explained and logi- 
cal cures suggested. A 
second section clearly 
defines and explains 
technical TV terms. 
Over 70 illustrations. 



No. Gl. 



.$1 



TV DOCTOR 



Just the info, needed 
to start TV servicing . 
Includes: How to recog- 
nize and remedy TV 
troubles: How to replace 
defective tubes Includ- 
ing Plx tube; Easy TV 
trouble checks: Color 
TV: Antenna know-how: 
How to combat Interfer- 
ence, ghosts & Snow; 
VJHF installation & serv- 
icing : How to read sche- 
matics and much other 
information for begin 




aluable TV 

no. D5:v.:v.v. . .. si 



TV TUBE SUBSTITUTION 
GUIDE 

Tube replacements 
for TV & radio sets. 
AH fit same sockets 
and NEED NO 
CHANGES IN WIR- 
ING. Book also con- 
tains complete data 
on PICTURE TUBE 
replacements, many 
directly, others with 
only slight changes. 
51 Only 50c 




TV TROUBLE TRACERS 

Five vols, different TROUBLE IN- 
DICATING TUBE LOCATION 
GUIDES in each. Hundreds of popu- 
lar TV models. Each has over 70 
illustr. 40 most common pix troubles 
illustrated. 

Vol. 1 (No. TTl) Older sets 
VoL 2 (No. TT2) *52-*53 sets 
Vol. 3 (No. TT3) *53-'54 sets 
Vol. 4 (No. TT4) 54 - 55 sets 
Vol. 5 (No. TT5) '55-* 56 sets 

Each Volume 50c 



rnrr TV & RADIO TUBE SUBSTITUTION guide 

rH tt' w '*h every purchase of $5 or over. 
■ TV & RADIO TUBE SUBSTITUTION GUIDE 

plus TV TROUBLE TRACER. VOL. 5. with every purchase of $8 
or over. 



IF JOBBER IS OUT OF STOCK MAIL "NO RISK" TRML ORDER COUPON 

5-day Money Back Guarantee 
H. G. CISIN, Dept. E-41, AMAGANSETT, N.Y. 
Enclosed find $ RUSH POSTPAID following books: 

□ K 2— $1,50 0 Al— $1 □ T2— SI. 50D TT2— 50c 0rder 55 

□ Kl — $1 D MI-SI □ Tl — $1 □ TT3-50C Jr over 

□ LI— $2 □ Gl— $1 □ SI— 50c □ TT4— 50c , NCLUDE 



□ D5— $1 □ Rl— SI □ TTl— 50c □ TT5— 50c[ n FREE Sl 



Order $8 or over 
ID SEND BOTH 
FREE BOOKS , 



Address. 
City 



..Zone.-. State.. 
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NEW DEVICES 




Co., 1068 Raymond Ave., St. 
Paul 14, Minn. 




MINIATURE RF NOISE SUP- 
PRESSION FILTER, AF10U7. 
Hermetically sealed. Shock-re- 
sistant. Contains 11 capacitor 
sections, 11 toroids, 2 resistors. 
Can be custom-designed with- 
out shape limitations for mis- 
sile, portable or airborne appli- 
cations. — Astron Corp., 255 
Grant Ave., E. Newark, N. J. 

SOLDERLESS CABLE CON- 
NECTORS. Model P-118 for 
RG-ll/U cables, P-59S for RG- 
59/U. Brass shell and body. Sil- 
ver-plated phosphor-bronze pin. 
Insulating- bushing of thermal- 
setting plastic with low dielec- 
tric constant. 2-step thread 




clamps outer jacket and grounds 
shield. Tubular spring locks cen- 
ter conductor. Connectors re- 
moved by unscrewing and can be 
reused or soldered in place for 
certain applications. — B-T Labs 
Corp., 526-36 North Ave., West- 
field, N. J. 

REPLAC EMENT PARTS. Yokes, 
flybacks, etc., for 250 Motorola, 
Hoffman, Hallicrafter, 100 Mag- 
navox models and chassis, and 
General Electric TV's. 4 if 




transformers for printed-cir- 
cuit applications. — Merit Coil & 
Transformer Corp., 4427 N. 
Clark St., Chicago 40, 111. 

PUSH-PULL SWITi H CON- 
TROL. Rotates for control ac- 
tion — push-pulls for switching. 
Turns control on or off at any 
setting without disturbing it. 
Can be combined with any series 
47 composition-element 15/16- 
inch-diameter control. AG-17, 
spst, 0.5 amp 125 vdc or 1 amp 




(Continued) 

125 wac;AG-18, spst, 0.5 amp 125 
vdc or 3 amp 125 vac; AG-19, 
spst, 0.5 amp 125 vac. Operat- 
ing force: AG-17, 3 to 7 oz; AG- 
18 and AG-19, 5 to 14 oz.— Clar- 
ostat Manufacturing Co., Inc., 
Dover, N. H. 



TRANSFORMERS. 

stant-Voltage type. 



ZC Con- 
For 70-volt 






constant-voltage systems. Draw 
predetermined amount of power 
from a 70-volt line. ZC-100, ZC- 
200, ZC-300 and ZC-UOO equipped 
with terminal board with pin 
jack adjustment for desired in- 
put power. Heavy-duty screw 
terminals for speaker and line 
connection. Transformers com- 
pletely impregnated and dip- 
processed for all climates. All 
except ZC-3514 mountable in 
W-l weatherproof transformer 
cases. — Jensen Manufacturing 
Co., 6601 S. Laramie Ave., Chi- 
cago, 111. 

CODE-PRACTICE OSCILLA- 
TOR. Monitors CW transmitter 
with a few minor circuit 
changes. Special jacks inter- 
connect two units to simulate 
station-to-station operation. 
Tone-controlled by built-in po- 
tentiometer. P-n-p junction 
transistor. External magnetic 
phones and key. 6^4 x.3% x2 
inches. Wa lbs. Molded bakelite 



case.- — Jackson Electric Instru- 
ment Co., 16 S. Patterson Blvd., 
Dayton 2, Ohio. 

POWER-LAB, Precise models 
711 and 713. Battery eliminator 
and dc-ac high power supply 
acting as battery eliminator and 
charger; high current line volt- 
age Variac; ac line voltmeter, 
ammeter and wattmeter; ac line- 
isolation transformer; low-volt- 
age, high ac supply; dc line volt- 
age variable supply; dc high 
current amrmter and ac bias 
box. Also usable for servicing 



I 

auto radios. — Precise Develop- 
ment Corp., 2 Neil Court, 
Oceanside, N. Y. 

5-INCH OSCILLOSCOPE KIT, 

Knight-Kit. For general-purpose 
use with AM, FM, TV receivers 
and other high-frequency appli- 
cations. Printed-circuit board. 
Laced wiring harness. Blanking 
circuit to eliminate retrace lines 



BUILD 16 RADIO 

CIRCUITS at Home with NEW DELUXE 
1957 PROGRESSIVE RADIO "EDU-KIT" 



A Practical Home Radio Course 



★ No Knowledge of Radio Necessary 

★ No Additional Parts or Tools Needed 

★ Excellent Background for TV 

Now Includes 

★ TRANSMITTER 

★ SIGNAL TRACER 

★ SIGNAL INJECTOR 

★ CODE OSCILLATOR 




FREE f£7r££ TOOLS - PLIERS— CUTTERS. TESTER, 
r " C,t SOLDERING IRON, ALIGNMENT TOOL 



WHAT THE "EDU-KIT" OFFERS YOU 



,«,l hM, ni J offers you an outstanding PRACTICAL HOME RADIO COURSE at a 

ino -J ~7\£ rlCe - °. Ur *J* is des, 9" e d t« fain Radio & Electronics Technicians, mak- 
J£2c? «..■ J? m .°- moder " methods of home training. You will learn radio theory, 
construction practice and servicing 

, <1 * cu wiH ' ear , n h .° w to build radios, using regular schematics; how to wire and 
solder in a Professional manner; how to service and trouble-shoot radios. Vou will 
« £ the Standard type of punched metal chassis as well as the latest develop- 
ment of Printed Circuit chassis. 

-i^o^' 11 J c ?Z n the .,^ as,c P^neiPjes of radio. You will construct, study and work 
ii , and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You 
will learn and practice code, using the Progressive Code Oscillator. You will learn 
ana practice trouble-shooting, using the Progressive Signal Tracer, the Progressive 
™SL ,n '*«tor, the Progressive Dynamic Radio & Electronics Tester and the ac- 
companying instructional material 

b*J-° U ? iU t rece i v - e Gaining for the Novice, Technician and General Classes of F.C.C. 
Radio Amateur Licenses. You will build 16 Receiver, Transmitter. Code Oscillator, 
signal Tracer and Signal Injector circuits, and learn how to operate them. You will 
receive an excellent background for Television. 

Absolutely no previous knowledge of radio or science is required. The "Edu-Kit" 
is the product ©f many years of teaching and engineering experience The "Edu-Kit" 
win provide you with a basic education In Electronics and Radio, worth many times 
the complete price of S22.9S. Everything is yours to keep. 



THE KIT FOR EVERYONE 



Vou do not need the slightest back* 
ground in radio or science. Whether you 
are interested in Radio & Electronics 
because you want an interesting hobby, 
a well-paying business or a job with a 
future, you will find the "Edu-Kit" a 
worth-while investment. 

Here is an excerpt from a letter that 
we received from Loren DePriest. 1496 
4th St.. Mansfield. Ohio: I have spent 
many pleasant hours in constructing the 
radios from the schematics in y OU r 
book, and have learned a great deal 
from them. Being as I am interested in 
Radio, | consider the money spent for 
your Course as a wise investment. 

have lear 1 

actually i 
Pensive c 

Many thousands of individuals of all 
ages and backgrounds have successfully 
used the "Edu-Kit" in more than 79 
countries of the world. The "Edu-Kit" 
has been carefully designed, step by 
step, so that you cannot make a mis- 



take. The "Edu-Kit" allows you to 
teach yourself at your own rate. No 
instructor is necessary. 

The "Edu-Kit" is also used for 
courses of study, extra-curricular activ. 
jties, industrial personnel training and 
rehabilitation. The "Edu-Kit" is used 
by Jr. High Schools, High Schools. 
Technical Schools, Jr. Colleges. Col- 
leges. Universities Industrial firms. 
Rehabilitation Hospitals. Boards of Edu- 
cation, U.S. Govt, agencies. United Na- 
tions Educational, Scientific and Cul- 
tural Organizations (UNESCO). Veterans 
Administration, and numerous adult, 
radio and young people's groups and 
clubs. The "Edu-Kit" is also Popular 
with servicemen and veterans through- 
out this country and abroad. 

Designed for universal use, the <a Edu. 
Kit" operates on any voltage from 105 
to 12S volts, AC and DC. For use in 
countries employing higher line volt- 
ages, a 210-2S0 Volt AC/DC model is 
available. 



PROGRESSIVE TEACHING METHOD 



The Progress 
world, and is ur 
The "Edu-Kit" 
fore you construct. 



Radio "Edu-Kit' 1 
sally accepted as 
> the modern edi 
:hematics. 



closely integrated program de 
esting backgiound in radio. 

You begin by examining the various radio parts of th 
the function, theory and wiring of these parts. Then yoi 
this first set, you will enjoy listening to regular broa 
Practice testing and trouble-shooting. Then you build a 
lore advanced theory and techniques. Gradually, in a 



is the foremost educational radio kit in the 
the standard in the field of electronics training, 
cational principle of "Learn by Doing." There- 
study theory, p.-actice trouble-Shooting — all in a 
o provide an easily-learned, thorough and inter- 



• "Edu-Kit." You then learn 
i build a simple radio. With 
least stations, learn theory, 
more advanced radio, learn 
progressive manner, and at 
ulti-tube radio 



THE "EDU-KIT" 
IS COMPLETE 



You will receive all parts and instruc- 
tions necessary to build 16 different 
radio and electronics circuits, each 
guaranteed to operate. Our Kits contain 
tubes, tube sockets, variable, electro- 
lytic and paper dielectric condensers, 
resistors, tie strips, coils, hardware, 
tubing, punched metal chassis, Instruc- 
tion Manuals, etc. 

In addition, you teccive Printed cir- 
cuit materials, including Printed Circuit 
chassis, special tube sockets, hardware 
and instructions. You also receive a 
useful set of tools, a professional elec- 
tric soldering iron, and a self -powered 
Dynamic Radio & Electronics Tester. 
The "Edu-Kit" also includes Code In- 
structions and the Progressive Code Os- 
cillator, in addition to F.C.C. -type 
Questions and Answers for Radio 
Amateur License training. You will also 
receive lessons for servicing with the 
Progressive Signal Tracer and the Pro- 
gressive Signal Injector, a High 
Fidelity Guide and a Quiz Book. 



TROUBLE-SHOOTING 
LESSONS 



You will learn trouble-shooting and 
servicing in a progressive manner. You 
will practice repairs on the sets that 
you construct. You will learn symp- 
toms and causes of troubles in home, 
portable and car radios. You will learn 
how to use the professional Signal 
Tracer, the unique Signal Injector and 
the Dynamic Radio & Electronics Tester. 
While you are learning in this prac- 
tical way, you will be able to do many 
a repair job for your friends and neigh, 
bors, and charge fees which will far ex- 
ceed the price of the "Edu-Kit," Our 
Consultation Service will help you with 
any technical problems you may have. 

J. Stataitis, of 25 Poplar PI., Water- 
bury, Conn., writes: "I have repaired 
several sets for my friends, and made 
money. The "Edu-Kit" paid for itself. 
I was ready to spend $2 40 for a Course, 
but I found your ad and sent for your 
Kit." 



FREE EXTRAS 



• SET OF TOOLS • RADIO & ELECTRONICS TESTER 

• ELECTRIC SOLDERING IRON • TESTER INSTRUCTION 
MANUAL • MEMBERSHIP IN RADIO-TV CLUB: CONSULTA- 
TION SERVICE • HI-FI GUIDE • QUIZZES • TV BOOK 

• FCC AMATEUR LICENSE TRAINING • RADIO BOOK 

• PRINTED CIRCUITRY 



90 DAY UNCONDITIONAL MONEY-BACK GUARANTEE 1 



DRDFR FROM AD — RECEIVE FREE BONUS RESISTOR AND 
CDNDENSER KITS WORTH $7.00 



end "Edu-Kit" Postpaid. I enclose full Payment of S22.95 
end "Edu-Kit" COD. I will pay S22.95 plus postage, 
nd me FREE additional information describing "Edu-Kit." Inc 
adio and TV Servicing Literature. No obligation, 
side USA: no COD; "Edu-Kit" for 105-125 V. $23 95 210-250 V 



tide FREE valuable 
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RADIO-ELECTRONICS 



WWW. 




4 



Join MARCH OF DIMES 



OPPORTUNITY ADLETS 

Rates — t5c per word (including name, address and 
initials) Minimum ad 10 words. Cash must accom- 
pany all ads except those Placed by accredited agen- 
cies Discount. 10% for 12 consecutive issues. Mis- 
leading or objectionable ads not accepted. Copy for 
Mar. issue must reach us before Jan. 15, 1956. 
RADIO-ELECTRONICS, 
154 West 14 St., New York 11, N. Y. 



Write 

120 Liberty St. New 



HIGH-FIDELITY SPEAKERS REPAIRED. Amprite 
Speaker Service. 70 Vesey St.. New York 7. N.Y. 

KA 7-2580 . . _ 

CASH PA ID I Sell your surplus electronic tubes. Want 
unused, clean transmitting, special purpose, receiving. 
TV tvpes. magnetrons, klystrons, broadcast, etc Also 
want military & commercial lab test and communications 
gear We swap too. for tubes or choice equipment. Sena 
specific details in first letter. For a fair deal write, wire 
or telephone: HAltKY. 512 Broadway. New York 12, 

X.V. WAlker 5-7000. 

OFfc'U'K AUTOMATION: Prepare for the future With 
the on.lv home study course instructing application oi 
dec t onic computers to business clerical operation*. * i ee 
Information. BUSINESS ELECTRONICS. Programming 
Itranch, Box 3330 Rincon \niiex. San Francisco 19. Calif. 
TELKPIIONR Extension In Your Cat. Answer your home 
telephone bv radio from your car. Complete diagrams and 
instructions, fl.25. C. CARRIER CO., 734— 15th St.. 
S.W.. Washington 5, D.C. 

WANTED: Electronics men to quality tor Engineering 
Degrees bv comprehensive examination. No courses. Ex- 
cellent employment opportunities waiting. CRAM WELL 
* XSTlTUT.fi. RE-7. Adams. Mass. 

TELEVISION Tuner Repairs. DAN'S TELEVISION 
LABORATORY. 80G Sunrise Highway. Bahjlon. X Y 

Rl "LB OTIIKRS WITH THOUGHTS". Incredible pow- 
er (Details- 3c.) DELMAR WISDOM. 846-S5 Sunny - 

side. Chicago 40. III. 

DIAGRAMS FOR REPAIRING RADIOS $100. Televi- 
sion $2.00. Give Make. Model. Diagram Service. Box 

672-R E. Hartford {. Conn. _ 

Adjustable Regulated Power Supply. Dual Range. Zero 
to 50 volts. 105 to 150 volts, each at twenty mllliainpeies 
DC 6.3 VAC at one ampere. $24.90 postpaid. DIEME. 
llox 7. Chaska. Minn. 

All Ttt>es of Electronic Devises Constructed. Kits Wired- 
ELECTRONIC SBRYiCK ENO 1 NEKRS. Poteau, <>kia 
TV TROURLRSr Send Symtons Model of Set and ?2 
for complete analysis. ELECTRONIC SERVICE ENGI- 
NEERS. Pofceau^ Okla. 

WALK IE-talkie plans. 50c. FABCO ELECTRON I CS , 
7400- RE .lackson Park. Birmingham. Mich. 



OPPORTUNITY to earn $15,000 *30.000 annually. Fran- 
chise protected. Granted on $12,500 base. Live at home. 
No merchandise to buy. Self employed. One of most ex- 
clusive and noncompetitive businesses In U.S. and Can 
ada. Send for free explanatory booklet. H VRRELL &. 
CO I*.o\ 7-R. Louisville, 111 

RUBBER STAMPS, for every purpose, professional one 
dav service. 25c per word, HAWTHORNE CO.. Otsego, 
Mifih. 



JANUARY, 1957 



ALL MAKES OF ELECTRICAL INSTRUMENTS AND 
TESTING equipment repaired. Hazel ton Instrument 
Co., 12B Liberty Street, New York. N.Y. 
COMPLETE Television Sets $11.95. JONES TV. 1115 
Rambler. Pottstown. Pa. 

RECORDERS. Hi-Fi. Tapes. Wholesale prices. Catalogue. 

KARSTAN. 215 East 88th St.. New York 28. N.Y. 

DISGUSTED OF "HI" HI-FI PRICES? Unusual Dis 
counts on all your High Fidelity requirements, 
now. KEY ELECTRONICS CO.. 
York 6. N.Y. 

TEN INCH SLIDE -RULE. Complete instructions. Vinyl 
case. $2 Ppd. M-LEGS, Box 6792(B). San Mitonm. 

Te xas. , . 

WANTED: AN/ APR 4. other. "APR ". "Tr IE . 

ARC-1. ARC-3. ART- 13. R( .'{48. etc. Microwave Equip- 
ment Everything Surplus. Special tubes. Tec Manuals. 
Lab Quality Etiuipment. Meters. Fast Action. Fair Treat- 
ment Top Dollar I Littell. Palrhills Box 26. Dayton 9. 

Ohio. _ 

TO $100 weeldv. Sparetime. Home Operated Mail-order 
Business. Successful " Beginner" s"' Plan. Everything 
Supplied LYNN, 10420-R.B. National. Los Angeles 34. 
Calif. 

PROFESSION \L Electronic Projects Organs. Timers, 
intercoms Counters, etc $1 each. List Free. I AHKb. 

Vox 946 Redwood City. Calif. 

WANT a VERY LOW RESONANCE SPEAKER? vsk 
your dealer to demonstrate the 1 LA. CON "hl-eompl lance . 
floating cone, foam-suspension loudspeaker, or write for 
HterJmre and Prices to RACON ELECTRIC CO.. 1261 
Broadway. New York 1. N. V 

LONG PLAYING RECORDS 20 to 50% Discount Brand- 
New Factory Eresh Inplayed— All Lubels— Send 20c for 
catalogue to RECORD SALES. 1110 Winbem. Houston 4. 

Tex. . , 

LEARN WHILE ASLEEP! Details, complete instructions 
$2. Satisfaction guaranteed. RESEARCH ASSOCIATION. 

Box 610- H. Omaha. Nebn 

Patents. Copyi hts. SANDERS, Registered Patent At- 
torney. 64.'!fi Evans. Chicago 37. Ill . ^ 
BEFORE YOU SELL — CHECK WITH REX! WANTED: 
Surplus niilitarv and commercial aircraft electronics. 
BC-788. 1-152. \RN-7. ARC-1. ARC-3. BC-221. RTA1B. 
\RT-13 DY-21. A1W9. transmitters, receivers, test 
equipment, etc. ALSO W\NT ELECTRON I C TUBES: 
broadcast, transmitting, receiving. Magnetrons, Klystrons, 
miniatures, snbminlatuies, ruggedized. eic. FOR TOf 
PRICES CONTACT: R L. SANBTT. W6REX 1524 8. 
Edris Dr.. l^)s Angeles 35. Calif. Phone: RJSpublic 

_ 

THEKMOGRAPHED BUSINESS CARDS. $3 50 THOU- 
sVnd! POSTPAID. SELCO i'RODUCTS, DAJTV1 RS. 

MAS S. 

RULLD Trouble Shooting Tester from old Television Set. 
Cuts service time in half. Complete Instruction book. U. 
STERLING ELECTRONIC CO.. 129 W. Long Ave.. New 

Castle. Pa. 

\TTRACT1 VE RUSINESS CARDS. $2.95 pen 1.000; 100 
letterheads. $1; 100 G% envelopes. $1 postpaid. TAYLOR. 
5103 Forty-Third Ave., Hyattsville, Md. 
DIAGRAMS! Repair Information! Radios — Am pi liters— 
recorders $1. Televisions $1.50. Give make, model, chas- 
sis — Norclco-Phillps & Amperex tubes in, stock! TV 
MILTIE, Hox J01EA. Hicksville. N.Y. 



designed 
specifically for 
the 6550 tube 





3 new TRIAD 

HI-FIDELITY 
output 

TRANSFORMERS 



HSM-192 list price $75.00. 
P.P. 6550 tubes to V.C. Pri. Impedance 
4000 ohms C.T. (split pri.) Sec. 
16-8-4 ohms. Frequency response 
7-50,000. 65 Watts Max. Williamson type 
circuit. Proper taps on primary for 
screen operation. 

HSM-193 list price $75.00. 

P.P. 6550 tubes to line. Pri. Impedance 

4000 C.T. (split pri.) Sec. 500-250-125. 

Frequency response 7-50,000. 

65 Watts Max. Proper taps on primary 

for screen operation. 

S-152A list price $44.60. 

P.P. 6550 tubes to V.C. Pri. Impedance, 

4000 ohms C.T. Sec. 4-8-16 ohms. 

Output 65 Watts. Williamson 

type circuit. Proper taps on primary 

for screen operation. 



Write for Catalog TR-56. 




4055 Redwood Ave., Venice, Calif. 
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MUTUAL CONDUCTANCE 
TUBE TESTER -EMC Model 206 P 

One of the finest pieces of tube testing 
equipment at a price comparing favorably 
with emission-type testers. This completely 
flexible model using leveMype switches 
offers extremely accurate results with ease 
of operation. 

$8?. 50 ( nand rubbed carrying case) 



VOLT- OHM-CAPACITY METER — 
EMC Model 107 

Directly measures capacity, resistance and 
complex waveforms peak to pea. Some of 
the high quality features at no extra cost 
are: expanded scale cannot burn out . . . 
measures 50 mmfd to 5000 mfd . . . induc- 
tance from 1.4 henries to 140,000 henries 
in 4 ranges . . , 1% multipliers for voltage 
capacity and resistance measurements. 
$48.90 wired & tested $34 50 kit form 





TRANSISTOR CHECKER 
EMC Model 210 

New economical transistor checker con* 
tains these high quality features: 

• Checks all PNP and NPN transistors 

• Measures gain in three ranges 

• Measures leakage on two color 
"Poor - Good" Scale 

• Housed in a molded bakelite case 

• Supplied complete with batteries 

$10.95 wired and tested 
$ 7.95 kit form 



New White Dot-Cross Hatch - 
Bar Generator 
EMC Model 800 

Lowest priced, quality color and mono- 
chrome generator available . . . easily 
adjusts color convergency, width, lin- 
earity, ion trap and yoke, etc. 

$39.90 wired and tested 

$22 50 kit form 



Wide Band Oscilloscope For Color 

And Monochrome TV 
EMC Model 601 





EMC Model 601 oscilloscope gives you the 
highest quality features ever round in this 
price field. Exclusive features: full 5 mc band- 
width for color TV servicing — push-pull vertical 
amplifier, .02 volt per Inch sensitivity - 5 
U P I — 5" scope tube — 60 cycle phasing 
control - DC positioning controls eliminates 
overshooting and bounce — built-in peak to 
peak calibration reference — 2-step compen- 
sated attenuator input — multi-vibrator sweep, 
from 15 cycles to over 75 kilocycles. 
$117 90 wired and tested 



Yes, I wont to see for myielf, send me — FREE— a detailed catalog 
ot Ihe complete EMC line of precision lest equipment. 



NAME. 



$TREET_ 
CITY 



. RE-12 



. STATE- 
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ELECTRONICS MEASUREMENTS CORP. 
625 BROADWAY, NEW YORK 12, N. Y. 

EXPORT DEPT. — 370 BROADWAY, N.Y. 13, N.Y. 



NEW DEVICES 




( Confirmed) 

for proper starting point and 
quality of operation. — Elec- 
tronic Measurement Corp., 625 
Broadway, N. Y., N. Y. 

ANTENNA, Saturn 6 Mobileer. 
For 6 meters. Horizontally pol- 
arized. End-loaded folded dipole. 
3-ring design approximately 20 
inches in diameter, 5 inches 



on all ranges. Frequency-com- 
pensated vertical input attenu- 
ator. Internal, external, positive 
and negative synchronization. 
Phantastron linear sweep gen- 
erator. High second anode volt- 
age for high-intensity trace. 
Sweep range ^15-150,000 cycles 
in 4 ranges. Vertical response 
down 3 db at 700 kc (1.000-cycle 
reference). 25-rms-mv/in verti- 
cal sensitivity. 1-volt peak-to- 
peak, square-wave, regulated 
calibrating voltage internally 
injected by front-panel switch. 
70-rms-mv/in horizontal sensi- 
tivity. Horizontal amplifier fre- 
quency response down 3 db at 
200 kc (1,000-cycle reference). 
Direct-coupled positioning con- 
trols. Complete with all tubes, 
including CRT, steel case with 
disappearing handle, all parts, 
detailed instructions and dia- 
grams. — Allied Radio Corp., 100 
N. Western Ave., Chicago 80, 111. 
RF/IF/VF MARKER ADDER, 
RCA WR-70A. For sweep-fre- 




quency alignment of black-and- 
white and color TV receivers. 
Choice of 4 shapes. All controls 
grouped on front panel.— RCA 
Components Div., Front & Coo- 
per Sts., Camden, N. J. 
TESTER, Capacitest, series 11. 
Checks all capacitor types and 




selenium rectifiers. Applied volt- 
age of 150. 4x4x2 inches. 2 
test leads and full instructions. 
— Barjay Co., 145 W. 40th St., 
N. Y., N. Y. 

VIBRATOR CHECKER, model 
906. Use with any battery elim- 
inator to check 6- and 12- volt 
vibrators. F ads condition on 
bad-good scale. Checks both in- 




terrupter and self-rectifier type 




high. Design center 50.5 mc. 
Trimmer between capacitor 
plates permits resonating an- 
tenna between 50.0 and 53.0 mc. 
Easily fed with RG58/U cable. 
Aluminum. 2 lbs. — Hi-Par Prod- 
ucts Co., 347 Lunenburg St., 
Fitchburg, Mass. 

TV ANTENNA, Color-Ceptor. 




Available as 11-element model 
or 18-element Yagi with addi- 
tion of Power-Pack unit, both 
with Electro-Lens director sys- 
tem for gain boost on vhf chan- 
nels. — Winegard Co., 3000 Scot- 
ten Blvd., Burlington, Iowa. 

AUDIO-SIGNAL GENERATOR, 
RCA WA-44B. Frequency range 
from 11 cycles to 100 kc per 
second, covered in 4 stages. 
Amplified automatic gain con- 




trol. Separate high and low 
outputs. Hum level of 0.1% 
or less of rated output. Total 
harmonic distortion 2% or less, 
from 30 cps to 15 kc. Voltage- 
regulated oscillator power sup- 
ply. — RCA Components Div., 
Front and Cooper Sts., Camden, 
N. J. 

SPEAKER ENCLOSURES. Cor- 
ner and bass-reflex. Kit and 
completed form. Can be used 




with 12- or 15-inch speaker for 
single, 2-way or 3-way speaker 
systems, %-inch plywood with 
mahogany veneer. Woven ma- 
roon plastic grille cloth. Pre- 
cut adapter board for addition 
of tweeters or other speaker 
components. All parts, screws, 
glue, step-by-step instructions. 
—Allied Radio Corp., 100 N. 
Western Ave., Chicago 80, 111. 



All specifications given are from manufacturers' data. 
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OPPOSED TO LICENSING 

A new organization, dedicated to the 
proposition that the service technicians' 
problems will not be solved by licensing 
or legislation, has been founded in 
Missouri. The new group, the Elec- 
tronics Association of Missouri, launch- 
ed its campaign with a meeting at the 
Kingsway Hotel, St. Louis. The meet- 
ing was attended by some 4,000 serv- 
ice technicians. 

President John V. Glass of TEAM 
stated that, if the aim of licensing was 
to promote more ethical servicing, ex- 
perience had shown that morality can- 
not be legislated. If the true pur- 
pose was the elimination of the part- 
time service technician, he believed 
that their threat to the industry has 
been exaggerated. There is today a lack 
of service technicians, he asserted. 

Mr. Glass was also critical of the 
recent BBB bulletin charging unneces- 
sary repair work and unnecessary parts 
replacement by some St. Louis firms. 
He pointed out that one service tech- 
nician might in good faith perform 
labor and install parts which another 
might feel unnecessary, and declared 
that in most cases "only the repairman 
himself* knew whether he was at- 
tempting an honest job or not. 

BBB HITS 7 TV FIRMS 

The St. Louis Better Business Bureau 
has issued a special bulletin accusing 
seven local firms of overcharging, mis- 
representation and improper TV repair 
methods, according to Retailing Daily. 
The bureau placed a number of gim- 
micked sets in customers' homes. The 
gimmick consisted of blowing a fuse or 
tube filament. 

Excess charges ranged from $6.53 
to $39.86. In most cases, the bulletin 
stated, the overcharges were based on 
installation of superfluous picture-tube 
brighteners and replacement of tubes 
which did not require it. In some cases, 
the bureau stated, fuses of incorrect 
size were installed and good tubes re- 
placed with faulty ones. 

A minority report by the owner of 
four of the firms criticized, Jack 
Mueller, protested that the BBB did 
not show the reverse side of his in- 
voices, on which all labor charges were 
listed, and insisted that his labor 
charges averaged $5 per hour. He also 
pointed out that whereas the BBB knew 
exactly what had been done to the 
receivers, his technicians had no way 
of knowing what parts had been 
tampered with. However, a rebuttal by 
the president and general manager of 
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cr-820 "Consolette" 
with Hl-Five Speaker System 

"Dual Professional*' basic 
unit housed in furniture- 
weight Korina cabinet. 
HI-Five speaker system 
in special acoustical 
chamber gives magnificent 
audio quality. $499.00 



&EJUR.AMSCO CORPORATfON. 
LONG ISLAND CITY 1, N. Y. 

CHICAGO. ILL. 
BEVERLY HILLS. CALIF. 
DEJUR INTERNATIONALE. 
GMBH. WEST GERMANY 



4 



great high fidelity 
tape recorders from a name 
that stands for precision... 




tape deck for the components owner 
portables for people on the go 
COnSOlette for music lovers 




TMB-820 

"Dual Professional" Basic Tape Recorder 

Push-button, custom-installation tape deck ready to 
combine with present sound system. At 7%" equals 
or exceeds performance of "professional" machines 
operating at ]5"/sec. Also speed. Push- 

button track reversal. Heavy-duty hysteresis syn- 
chronous motor. 

$329.50 



tk-820 "Dual 
Professional" Portable 

Same controls and 
as the TMB-820 but com- 
plete with HI-Five Speak- 
er System in travel case. 
Acclaimed by experts as 
finest portable under $500! 

$399.50 



PTR-90 

"Embassy" Portable 

Three-speaker port- 
able dual track with 
all the classic DeJUR 
features: superb audio 
quality, 1W and 3%" 
speeds, magnificent 
performance. $299.50 





[You're always sure with 

DeJUR 



Audio Equipment 

r- SEND COUPON FOR COMPLETE SPECIFICATIONS 



DeJUR-AMSCO CORPORATION.Dept re-i. 45-01 Northern Blvd., L.I.C. 1, N.Y. 
Please send me, without obligation, complete specifications. 



Name. 



Address. 
City 



_Zone_ 



_State. 
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Thousands of dealers have increased 
their sales of two set couplers 
with this beautiful amphenol 
Telecoupler display. They are 
reaping plus profits from the 
growing second set market in TV, 
black & white and color. 

Don't let plus profits escape you! 
See your amphenol Distributor! 




PLER 

by AMPHENOL 

AMPHENOL ELECTRON I CS CORPORATION 



TECHNICIANS' NEWS 



( Continued) 



the St. Louis BBB implied that some 
of the services carefully itemized had 
actually not been performed. 

NEW RTASCV PRESIDENT 

The Radio-Television Association of 
the Santa Clara Valley elected Al 
Limberatos president, Quentin Muchow 
vice president, Jim Wright secretary 
and Harold Kelley sergeant-at-arms. 
A board consisting of Harold Kelley, 
Ben Floyd, Richard Kelso, H. Lawrence 
Schmitt (past president), Quentin 
Muchow, Tom Miner and Jim Wright 
was also elected. 

The RTA booth at the Santa Clara 
County Fair was a great success, re- 
ported Fair Committee Chairman 
Muchow. It was well visited by the 
public, and many questions were asked. 
A spot scanner was used to generate 
a signal on two television sets on dis- 
play in the booth. RTA's emblem and 
two short messages, advising the public 
of the benefits that the association's 
technicians have to offer, were dis- 
played on the screens of both sets. 

ATTACKS CAPTIVE SERVICE 

This large 4-section folder was dis- 
tributed at the "Unite to Fight" meeting 



tee V^****"** *** to to* 8 
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in Detroit mentioned in our December 
issue (page 129). Made of heavy card, 
each of its four sections is a pocket 
containing several pieces of informa- 
tive literature, some for the recipient's 
own perusal, and some in the form of 
handbills, stickers, mats, etc., to dis- 
tribute among colleagues or otherwise 
use as ammunition in the fight against 
captive service. 

NATESA FILES CHARGES 

Charges of unfair trade practices 
by television manufacturers were al- 
leged in a complaint recently filed with 
the anti-trust division of the United 
States Justice Department by the Na- 
tional Alliance of Television & Elec- 
tronic Service Associations. 

The complaint alleged that the un- 
fair practices consisted of: 
. . . Operating retail service businesses, 
sometimes directly, at other times 
through various corporatie gimmicks; 
using such unfair practices as sub- 
sidies through tie-in advertising with 
their manufacturing divisions office and 
shop space and personnel; special re- 
placement parts; cost concessions; etc. 
. . . Issuance, exclusively to their own 
service shops, of special service data 
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TECHNICIANS' NEWS 

which reveals bad parts runs, poor 
engineering, etc., which immeasurably 
assists these companies to eliminate 
inherent defects with the result of added 
public prestige. 

. . . Issuance first to their own com- 
panies of all warranty replacement 
components, including improved type 
components. 

. . . Special service tie-in deals to 
set-selling dealers. 

. . . Use of parts warranty registra- 
tions to solicit service business on a re- 
tail basis. 

. . . Offers of nine months' parts re- 
placement extension contracts at be- 
low cost which require retail customers* 
use of factory service facilities. 

NEW S. C. GROUP 

Greenville, S. C, reports formation 
of the Greenville Radio & TV Service 
Association. Objectives are to establish 
a code of ethics, provide a channel for 
handling customer grievances, work to- 
gether on mutual industry problems and 
carry out such other activity as may 
raise the professional and economic 
standards of the membership. The 
grievance committee includes a member 
of the local BBB. 

PHILLY SEEKS UNITY 

The Philadelphia Council of Radio 
and Television Associations discussed 
a plan for a united front to solve the 



problems of captive service, loss of tech- 
nicians to manufacturing, increased 
overhead and others, at a recent meet- 
ing. This was the first joint meeting 
of the membership of the various as- 
sociations that form Philadelphia's 
CRTA. 

Proposals were considered to form 
a single association, dissolving the 
present group of organizations; or, 
alternatively, to establish a main body 
with the various associations main- 
taining their identity as locals of the 
main group. The major problem was to 
establish a harmonious body represent- 
ing such different interests as the serv- 
ice technician, dealer, contractor, etc. 

The lure of electronics seems to be 
exceptionally powerful in Philadelphia. 
While experienced bench men earn $90 
to $100 per week, electronics firms are 
offering $100 to $115 as starting 
salaries. 

T UBE REPROCESSER HELD 

Charged with two counts of felony 
and 16 of misdemeanor, Stanley Seltzer, 
27-year-old repair man and tube seller, 
was arrested in New York City after 
offering allegedly new G-E tubes at an 
80% discount. Large numbers of the 
tubes, bought by persons acting for 
General Electric, were tested at the 
company's Owensboro, Ky., plant and 
found to be 86% defective. G-E's chief 



( Continued) 

engineer, Walter Mills, also found that 
tubes bore forged trade marks and code 
numbers. 

Stamping, branding and printing 
machinery were found in Seltzer's shop 
at the time of his arrest. Police also 
confiscated more than 30,000 tubes in 
the shop. 

FAST DATA SERVICE 

Service material covering TV sets 
back to 1948 — as well as radios as far 
back as 1926 — is being offered by 
Supreme Publications, on an airmail 
basis. Cost of TV data is 75c and radio 
material 40c for any one model. 

PASADENA HEARS BILL 

The Radio-Television Technicians As- 
sociation of Pasadena (Calif.) listened 
to the first reading of a proposed bill 
for the licensing of technicians and 
service dealers. Purpose of the read- 
ing was to present the bill for member- 
ship study, comment and proposals for 
modification. Copies of the bill are 
being printed and circulated to groups 
affiliated with RTTA, after which it 
will be presented for enactment to the 
California legislature. 

At the same meeting members final- 
ized plans for installation of 1957 
officers. The ceremony will take place 
at a dinner dance at the Altadena 
Country Club, Jan. 12, 1957. END 
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Supreme 1957 TV Manual 



AMAZING BARGAIN 

The new 1957 TV manual is the 
scoop of the year. Covers all im- 
portant sets of every make in one 
giant volume. Your price for this 
mammoth manual is only $3. This 
super-value defies all competition. 
Other annual volumes at only $3 
each. Factory service material sim- 
plifies repairs. Includes all data 
needed for quicker TV servicing. 
Practically tells you how to find 
each fault and make the repair. 
More pages, more diagrams, more 
service data per dollar of cost. 



TELEVISION SERVICING COURSE 

Let this new course help you in TV servicing. 
Amazing bargain, complete, only $3, full price 
for all lessons. Giant in size, mammoth In scope, 
topics just like a $200.00 correspondence course. 
Lessons on picture faults, circuits, adjustments, 
short-cuts, UHF, alignment facts, hints, $ 
antenna problems, trouble-shooting, test & 
equipment, picture analysis. Special, only 



Companion RADIO COURSE, Introduction to TV 

Here is your complete radio training In 21 easy-to-follow lessons. Covers Cfl 
fundamentals, fault finding, use ot test equipment. Everything in radio. ^ J **** 
Introduction to TV. Sell-test questions. New edition. Special, only ^ta^™ 



Newest 
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RADIO DIAGRAMS 

Here is your complete source of all 
needed RADIO diagrams and service data. 
Covers everything from the most recent 1956 
radios to pre-war old-timers: home radios, 
auto sets, combinations, changers. FM. 
and portables. Sensational values. Only 
$2 for most volumes. Every manual has 
extra large schematics, all needed align- 
ment facts, parts lists, voltage values, 
trimmers, dial stringing, and helpful hints. 
Volumes are large in size, 8^x11 inches, 
about 190 pages. See coupon at right for 
a complete list of these radio manuals. -> 



COVERS ALL POPULAR SETS 

Here is your service data for faster, easier 
TV repairs. Lowest priced. Best by compari- 
son. Supreme TV manuals have all needed 
service material on every popular TV set. Help- 
ful, practical, factory-prepared data that will 
really make TV servicing and adjustment easy 
for you. Benefit and save with these amazing 
values in service manuals. Only $3 per large 
volume. The choice of wise servicemen. 

SIMPLIFIES TV REPAIRS 

These giant TV manuals have complete cir- 
cuits, needed alignment facts, curves, service 
hints, all factory production changes, voltage 
charts, waveforms, and doublt-page schematics. 
Here are your authentic service instructions to 
help you do expert work quicker: and priced at 
only $3 per large yearly manual. Repair any 
TV model ever made by having in your shop all 
11 volumes as listed in coupon. Your special 
price for all, only $30. Or try the new 19S7 
TV manual to see what an amazing bargain you 
get for $3. Send no-risk trial coupon today. 




The repair of any tele- 
vision set is really simple 
with Supreme TV service 
manuals. Every set is cov- 
ered in a practical manner 
that will simplify trouble- 
shooting and repair. This is 
the help you need to lind 
toughest faults In a jiffy, 
liach $3 TV volume covers 
a whole year of service ma- 
terial. New Television Serv- 
icing Course will aid you 
in learning TV. Be wise, 
buy Supreme Mannuals only 
once each year instead of 
spending dollars every week. 



NO-RISK TRIAL ORDER COUPON 



SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL 

i 



Radio Servicing Manuals 

Most-Often- Needed Series 

□ 1956 Radio Manual, $2.50 

□ !955RadioManual,only$2 
These annual 

RADIO volumes 
specially Priced 
at only 
each . . 

THIS GROUP 
ONLY 




$2.50 ! 



Rush today TV manuals checked [X] below and 
Radio manuals at left. Satisfaction guaranteed. 

□ New 1957 Television Servicing Manual, only. .S3. 

□ 1956 Television Manual, $3. □ Early 1955 TV, $3. 

□ Additional 1955 TV, $3. □ 1954 TV Manual, $3. 

□ 1953 Television Manual. $3. □ 1952 TV, $3. 

□ 1951 Television Manual, $3. □ 19SO TV, $3. 

□ 1949 TV Manual, $3. □ 1948 TV Manual, $3. 

□ Nexc Television Servicing Course, complete .... $3. 

□ Companion Radio Course (all 21 lessons) . $2. SO 



I am enclosing $ Send postpaid. 

Send C.O.D. I am enclosing $ deposit. 



EACH 

O 1926-1938 Manual, $2.50 

□ Radio and TV Master Index, 25£ | Address: 



Name: 
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You'll find that Quam 
Speakers are heavier than 
other speakers of 
equivalent size and 
magnet weight— because 
they are built of stronger, 
finer quality materials. 

Quam speakers have 
heavier gauge metal 
baskets . . . larger and 
more efficient magnetic 
structures . . . more 
insulating and 
impregnating materials. 
The result is a more 
rugged, longer lasting 
speaker that is sure to 
be in perfect operating 
condition when you take 
it out of its factory 
package. Quam speakers 
are always shipped in 
individual protective 
cartons . . . never in bulk! 



COMPARE 

THE WEIGHT 
of a 



QUAM 

SPEAKER 



QUAM-NICHOLS 
COMPANY 

236 EAST MARQUETTE ROAD 
CHICAGO 37, ILLINOIS 



asi Jot QUAMtk foM^ lic^ all i^owi fdkimk 



Service Technicians' Associations 

Club Members 
Student Groups 

Special subscription rates to Radio-Electronics are avail- 
able to associations, clubs, schools, employe groups, etc. For 
information write — 

G. Aliquo 
RADIO-ELECTRONICS 

154 West 14th St., New York 11. N. Y. 



New Tubes 

I & Semi- 
conductors 



Variety is the keynote this month 
with an especially interesting picture 
tube, the 110° 21CEP4, a vertical out- 
put tube for use with this picture tube, 
a wide range of diodes and transistors 
and some tubes of foreign design. 

I 10° 2ICEP4 

RCA has announced a new, directly 
viewed, rectangular, glass picture tube 
having a 21%-inch diagonal and a 110° 
deflection angle. It has very short 
length — approximately 5V2 inches short- 
er than types having the same size 
faceplate and 90° deflection, As a result, 
this new tube establishes new concepts 
for cabinet styling and for the design 
of more compact TV receivers. 

In addition to its wide deflection 
angle and very short length, the 
21CEP4 features a neck diameter of 
only IYb inches. This not only makes 
possible the use of a deflecting yoke 
having high deflection sensitivity, but 
also permits deflection of the beam 
through the wide deflection angle with 
only slightly more power than is re- 
quired to scan a tube with a 90° deflec- 
tion angle. 

CAP-a t G3»G5«O0R> 

6«<T\\. f 'EXT CONDUCTIVE 

1 -".coating; 
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Another design feature of the 
21CEP4 is its completely new electron 
gun of the "straight" type having im- 
proved focus and a unique prefocus lens 
system to maintain image sharpness 
over the entire screen area. The new 
electron gun eliminates the need for an 
ion-trap magnet. 

The 21CEP4 is of the low-voltage 
electrostatic-focus and magnetic-deflec- 
tion type. It has a spherical faceplate, 
an aluminized screen 19 1/16 x 15 1/16 
inches with slightly curved sides and 
rounded corners, and a minimum pro- 
jected screen area of 262 square inches. 
In addition, the 21CEP4 has an exter- 
nal conductive bulb coating which with 
the internal conductive coating forms 
a supplementary filter capacitor. It has 
an integral glass-button base (see 
diagram) which eliminates any possi- 
bility of loose base-pin connections. 

6CZ5 

A high-perveance beam power tube 
of the nine-pin miniature type, the 
6CZ5 is designed primarily for use as 
a vertical-deflection amplifier tube in 

RADIO-ELECTRONICS 
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NEW TUBES & SEMICONDUCTORS (Confd.) 

TV receivers utilizing picture tubes 
having diagonal deflection angles of 
110° and operating at ultor voltages 
up to 18,000. Announced by RCA, the 
6CZ5 has a 6.3-volt 0.45-ampere heater 
having controlled warmup time to in- 
sure dependable performance in tele- 
vision receivers utilizing series heater- 
string arrangement. 



K.G3 



CAN GIVE YOU 
lOx THE EFFICIENCY 

2x the dispersion! 
2 more octaves bass ! 

Flatter response — Less distortion! 
Unexcelled transient response!! | 




IN EASY-TO -ASSEMBLE 

KITS 

Hardwood exteriors - capable 
of fine furniture finish - 
from $18.60 to $57 net. 

Also ossembled models from $26.70 to $174. 

See Your Dealer or Write: 



KARLSON ASSOCIATES INC. 

Dept. RE 
1610 Neck Rd. Bklyn. 29, N.Y. 

JAN UARY, I 957 




The 6CZ5 has a maximum peak posi- 
tive-pulse plate voltage of 2,200 (abso- 
lute) and a maximum peak cathode 
current of 140 ma. These ratings in 
addition to a maximum plate dissipa- 
tion of 10 watts enable a single 6CZ5, 
in suitable circuits, to provide adequate 
vertical deflection for picture tubes 
used in 110° systems. 

Because of its high power sensitivity 
and high efficiency, the 6CZ5 is also use- 
ful in the audio output stages of tele- 
vision and radio receivers. In push-pull 
arrangement, it is an excellent tube for 
the output stages of high-fidelity ampli- 
fiers. For example, in push-pull class- 
AB1 service, this tube can deliver a 
maximum-signal power output of 21.5 
watts with a total harmonic distortion 
of only 1%. 

The 6CZ5 has a plate structure de- 
signed to minimize hot spots, an elec- 
trically isolated base pin to withstand 
high pulse plate voltages, and double 
base-pin connections for grid 1 to pro- 
vide for cooler operation and greater 
flexibility of circuit connections. 

2NII7, 2NII8 

The first two production types of 
silicon transistors, the 2N117 and 
2N118, meeting the rigid requirements 
of Navy specifications have been an- 
nounced by Texas Instruments. Abso- 
lute maximum ratings at 25 °C ambient 
temperature for these transistors are 
collector voltage referred to base, 30 
emitter voltage referred to base, 1 
collector current, 25 ma; emitter cur- 
rent, - 25 ma ; collector dissipation, 
150 mw. 




Low-Cost 

Power 
Transistors 



lO WATTS OUTPUT 
CLASS B PUSH-PULL 

Now you can build a variety of 
economical transistorized ampli- 
fiers capable of real power output. 
The CBS 2N255 and 2N256 feature 
high power coupled with high cur- 
rent amplification and their con- 
struction permits high heat dissi- 
pation. These alloy-junction ger- 
manium transistors are also de- 
signed for six-volt (2N255) and 
twelve- volt (2N256) battery opera- 
tion . . . ideal for mobile use. 



The n-p-n grown junction units (see 
photo) are 0.360 inch high and 0.490 
inch in maximum width. The 2N117 
has a frequency cutoff rating of 4 mc 
and a slightly lower feedback voltage 
ratio and current transfer ratio than 
the 2N118. The frequency cutoff of the 
2N118 is 5 mc. end 



$2.95 net 




2N256 .. . $3.45 net 



It's easy to put 



these transistors to work. CBS 
Power Transistor Applications, 
PA-16, gives complete data ... op- 
erating notes . . . and six simplified 
power transistor circuits. Pick up 
this free booklet . . . and get your 
low-cost 2N255 and 2N256 transis- 
tors at your CBS Tube distribu- 
tor's — today. 

Reliable products through 
Advanced-Engineering 



<3> 



semiconductors 

CBS-HYTRON 

Semiconductor Operations, Lowell, Mass, 

A Division of 
Columbia Broadcasting System, Inc. 
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^#630 ? TECHMASTER-n TV FRONT PANEL ASSEMBLY AUr l)A| ; mn 

COMPLETE 1957 LINE AT SPECIAL PRICES | ^ ^ U II L U V L L ft It 



Video Theatre TV . . . Hi-Fi Kits 

Catalog mailed on request 




out* 



SUPER DE LUXE 
31-TUBE 
^ #630 TV CHASSIS 

#630 SUPER DELUXE 31-TUBE TV KIT 

OPERATES 21" and alt 70° PICTURE TUBES • Engi- 
neered in strict adherence to the genuine RCA it 630 
plus added feature* « FULL 4MC BANDWIDTH • CAS 
CODE TUNER • COSINE DEFLECTION YOKE • LARG- 
ER POWER TRANSFORMER • KEYED AGC a 12" 
SPEAKER • CONDENSERS and RESISTORS at rated 
capacities and tolerances. You receive a COMPLETE 
SET of PARTS and TUBES, everything needed is in- 
eluded (less CRT). Ail I.F. Colls and Transformers 
*iv factory pre -aligned and tuned. You will enjoy 
building it with "LIFE-SIZE easv to follow step-bv- 
step ASSEMBLING INSTRUCTIONS" included with 
ear KIT. Wire and solder Included. 



'109 



.98 



Similor KIT for 24" or 27" CRT 



119 



.44 



For— The Perfect TV Wall Installation. 
For — Building Your Own TV Cabinet, 

simpty by adding plywood Sides, Top & Bottom. 

Complete as pictured . . . 

Including 
Mask. Safety Glass. Dccals 
Knob panel blank, or drilled 
on receipt of your template. 

DO-IT-YOURSELF 
Instructions for Wall Mount- 
ing. Cabinet Building and 
TV Assembling. 

Mahongany, Walnut or 
Blond at no extra cost. 

21 " 25'/«"W x 25%"H S] 7-45 

24" or 27" 28'/ 2 "w x30"h $22 97 

^STANDARD CASC0DE TUNEIK 

/ For better all around performance 
I Complete with tubes and Brooks CASCODE 
1 manual with step-by-step instructions and 
V all extra parts needed. 
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FLYBACK TRANSFORMER 



Latest single 1B3 type, for the 21" and all 70° 
Picture Tubes. It In similar to the popular No. X-OS3 
and goes up as high as 10KV. With It you receive 
easy-to-follow Instructions and schematic 



prove practically ail makes of TV Receivers 



r 



IV TV CONVERSION KIT 



^-COSINE DEFLECTION YOKE-s. 

* The latvst achievement in the 70° type, with com. ^ 
plete wired network. Will add new life to any TV 



NOW . . . Anyone with even a limited knowledge 
of TV — can Convert any Size, any Make TV RE- 
CEIVER to operote 21 or ony 70 r Picture Tube. 
COMPLETE SET OF ESSENTIAL PARTS includes 
matched set of Todd 70" COSINE DEFLECTION 
YOKE and TODD HV FLYBACK TRANSFORMER, 
FOCALIZER, 20KV FILTER, DRIVE TRIMMER, 
LINEARITY COIL, CONDENSERS. RESISTORS 

Your List Price $33.50 

Price.... 1 0 



Similar Kit for 24" or 27" CRT 



$1797 



and dingr; 



I'icic wire" nuiwuiK. win ami new me to any i« 
Set, in brilliance, clarity and sweep. This is the 
same type we supply with our Kits, with e> jm no 
j you receive easy-to-follow instructions g^^.Si 

18KV FLYBACK TRANSF 

This new Flyback Transformer now makes 90° 
conversions easy on any make TV Set. Customers 
report excellence on 24 " and 27 " TV sets built or 
converted with this Transformer. 
Instructions and schematic dla- 
^grams included ... 



' — PULSE KEYED AGC 

Latest type, most accurate and the easiest Kit to 
install in any make TV RECEIVER including the 
#630. Improves performance and insures a steady 
Picture on all channels. 

COMPLETE SET OF PARTS $4.59 

Including 6AU6 tube & Instructions 

, / 




-COSINE DEFLECTION YOKE 

NEW 00 TYPE, with complete wired network, 
solves all problems formerly sought for. in 90'"' 
Yokes. for undlstorted clear pictures and ease 
overall sweep. Instructions and schematic ~_ AA 
diagrams included for building, replacing \E US 
and converting 



/TV CRYSTAL-CLEAR LUCITE MASKS 

Framed in Rich Goldleaf Finish 
Tube Size Overall Dimensions 

17"— Rectangular 1 3 14" x l6'/ 2 " $ 4.56 

2 1 "—Rectangular 16'/' x 2 1 IV 6.92 

24"— Rectangular 20'V x 25 3 / 4 " 1 1 -84 

27"— Rectangular 20 li" x 26" 12.18 

Mention type of CRT used 



— WESTINGHOUSE OR CBS PICTURE TUBES — 

BRAND NEW in Factory Sealed Cartons- With a Full Year Guarantee 

$ 48" 27" ••• $ 74 : 

tCP4A TV 4» / it27EP4A | T 



17' 



IT IX^'IT 24 



CUSTOM-BUILT CABINETS I FACTORY s YOU 

3 LEADING STYLES in Mahogany 



or walnut (blond 10 



£"!£!?-..• ",™ d >; WESTCHESTER 



MANHATTAN 



S53 43 



picture tube at no extras In price • Also 
supplied with undt tiled knob panel for anv 
other TV set • EVERYTHING NECESSARY 
for an easy perfect chassis and CRT assem- 
bly is included • Each cabinet is delivered 
complete as pictured with mask, safetv 
glass, mounting brackets, backboard, bark- 
cup^ hardware and assembling instructions 
• Each cabinet Is shipped in an air cush- 
ioned carton from FACTORY to YOU ! 



GEM $35.91 




GEM 

also 
available 
for 

24" or 27" 
picture tube 

$59.54 



M-25" W-26" D-22 " 




M-39" W«2S" D-23'' 



As much as $15 worth — Everything Brand New 
and sold to you with a money back guarantee. 

1- 6" PM SPEAKER, alnico £5 magnet SI 

100 -ASSORTED V2 WATT RESISTORS SI 

70 -ASSORTED 1 WATT RESISTORS SI 

35 -ASSORTED 2 WATT RESISTORS SI 

100 - FUSES 1 AMP standard size H/4" x y 4 " SI 

100 -TUBULAR CONDENSERS .02— loov SI 

100' -FINEST NYLON DIAL CORD SI 

200 -SELF TAPPING SCREWS *8 x %» SI 

400 -ASST. SCREWS, NUTS, WASH, RIVETS. .SI 

50 -ASST. TUBULAR CONDENSERS 85° $1 

35 - ASST. RADIO KNOBS screw and push on SI 

100 - KNOB SPRINGS standard size n H " x Vfe" SI 

50 -ASST. SOCKETS octal and miniature SI 

50 - ASST. MICA CONDENSERS some in 5<% . . .$1 

50 -ASST. CERAMIC CONDENSERS SI 

10 -ASST. VOLUME CONTROLS less switch $1 

5 -ASST. VOLUME CONTROLS with switch $1 

20 -ASST. PILOT LIGHTS r44. 40. 47. 5i SI 

10 -PILOT LIGHT SKTS. bayonet type, wired Si 

50 - ASST. TERMINAL STRIPS 1, 2. 3. 4 lug . . .SI 
10 -ASST. RADIO ELECTRO. CONDENSERS ... S 1 
5 -ASST. TV ELECTROLYTIC CONDENSERS. . .SI 
10- ASST. TV COILS s.vnc. peaking, width, etc... .SI 

10-6 FT. ELEC. LINE CORDS with plug SI 

5 -TV CHEATER CORDS with botn plugs $1 

200' -HOOK-UP WIRE & SOLDER KIT SI 

100' — TWIN LEAD-IN WIRE 3000 heavy duty ... $1 
50' - FLAT 4-CONDUCT. WIRE, many purposes . .SI 

10 -AC-DC ANTENNA HANKS each 20 feet SI 

25 -ASST. MICA TRIMMER CONDENSERS SI 

50 -TUBULAR CONDENSERS .1 20Ov SI 

50 -TUBULAR CONDENSERS 02-400V $1 

50 -TUBULAR CONDENSERS .ooi-euo* SI 

25 -TUBULAR CONDENSERS oi-eoov SI 

20 -TUBULAR CONDENSERS .25-«oov Si 

20 -TUBULAR CONDENSERS 047-«oov $1 

20 -TUBULAR CONDENSERS 001-iooOv . ...SI 

20 -TUBULAR CONDENSERS oi-moov $1 

3 - ELECTROLYTIC COND. 50 30 . isov SI 

5 - ELECTROLYTIC COND. 100/50 • so/25v SI 

3 - ELECTROLYTIC COND. so/so - 450v .. ..SI 
3 - ELECTROLYTIC COND. 40/10/10 . 4S0\ ...SI 

3 - ELECTROLYTIC COND. 4o/40 - 4sov SI 

5 - ELECTROLYTIC COND. 2.H1. 1000 - io/6v .SI 
20 - 10KV CARTWHEEL COND. total list *as . \ .$1 
35 - MICA COND. 20-30 mmf & 15-100 mmf . . .SI 
35 - MICA COND. 20-470 mmf & 15-100O m.nf . .SI 
35 -MICA COND.2O-300O mmf & 15-lOK mmf. SI 
35 - CERAMIC COND. 20-1 mmf & 15-l? mmf . . .$1 
35 - CERAMIC COND. 20-68 mmf & 15-1SOO mmf. SI 
35 - CERAMIC COND. 202500 mmf and 15-080 mint- SI 
10- ASST. WIREWOUND RES. 5. in. 20 watts. .SI 

50 - 10013 V2 WATT RESISTORS 5% $1 

75 - 680Q »/ 2 WATT RESISTORS 10% SI 

75-470KO V2 WATT RESISTORS 10% SI 

50 -3.30 1 WATT RESISTORS 10% $1 

50 - 39000 1 WATT RESISTORS 10% SI 

50-15KO 1 WATT RESISTORS 10% SI 

50 - 27KQ 1 WATT RESISTORS 10% SI 

50- 120KO 1 WATT RESISTORS 10% SI 

50 - 150KO 1 WATT RESISTORS 5% SI 

50 - 470KO 1 WATT RESISTORS 10% SI 

50-2.2 MEG 1 WATT RESISTORS 10% SI 

25 -2. 20 2 WATT RESISTORS 5% $1 

25-3.30 2 WATT RESISTORS 5% $1 

25 - 2700 2 WATT RESISTORS 10% SI 

25 - 4700 2 WATT RESISTORS 10% SI 

25- 100KO 2 WATT RESISTORS 10% SI 

3 - AUDIO OUTPUT TRANSFORMERS solo type .$1 

3 - AUDIO OUTPUT TRANS. flK6 or eve type . . SI 

3 -I.F. COIL TRANSFORMERS isokc $1 

3 -I.F. COIL TRANSFORMERS 10.7 mc fm $1 

4 - OVAL LOOP ANTENNAS ass't. hi-gain types. .51 

3 - LOOPSTICK ANT. new ferrlto. adjustable SI 

12 - RADIO OSCILLATOR COILS 45Qkc $1 

3 - '/a MEG VOLUME CONTROLS with switch . . .51 

1 - BEST 4" PM SPK. 147 oz. alnico -3 magnet . .$1 

1 - 5" PM SPEAKER alnico #5 magnet Si 

5 -SETS SPEAKER PLUGS, wired "$l 

2 - $2.50 SAPPHIRE NEEDLES 4000 pipings $1 

2 -SELENIUM RECTIFIERS l-65ma. 1-lOOma. si 
5 -DIODE CRYSTALS 2IN21 2-W23 1-1X64 /'.'%} 
100 -ASSORTED WHITE TUBE CARTONS... .$1 
1 - 56 INDOOR TV ANTENNA 11 1 gam 3 section $1 

1-21" TV OPEN MASK soft gray color SI 

1-TV SAFETY GLASS x i<iv 3 " $1 

1 - TV UNIV. FOCALIZER adjusts for any ohmage .$1 

1- TV VERT. OUTPUT TRANS. 10 to 1 ratio $1 

5 -TV CRT. SOCKETS with ia« leads $1 

5 - HI-VOLT. ANODE LEADS with is» leads SI 

1 - S3 CRT BOOSTER new life to old tubes $1 

2- TV 1ST & 2ND SND. I.F. COILS ItSOiKl ..$1 
1 - TV SYNCHROGUIDE TRANSFORMER r2<>5Ri$1 
1 - TV SYNCHROLOC TRANSFORMER = 208T8 .$1 

1- TUNER TAKE-OFF COIL aXM-752 $1 

1-TV RATIO DETECTOR TRANS. 4.5mc Si 

1 - SET TV KNOBS standard tvpe incl. dccals $1 

1 - LATEST GOLD GRILL CLOTH 12" * 18' $1 

1 - LB SPOOL ROSIN CORE SOLDER »o uo $1 

6 - SPIN TIGHT SOCKET SET to 7/10*... $1 

3 - TV ALIGNMENT TOOLS 7". 12", 18» $1 

HANDY WAY TO ORDER Simply tear Out advertise- 
ment and pencil mark items wanted, enclose with 
money order or check. No letter needed, envelope ad- 
dress Is sufficient. You will receive a new copy of this 
ad for re-Orders. 



BROOKS RADIO & TV CORP. , 84 Vesey St., Dept. a, New York 7, N. Y. 



TELEPHONE 
COrtland 7-2359 
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for the first time . . 
a five-volt phono cartridge 
with response to 10,000 cps 
for improvement-replacement 
applications 




Patents 




SEMICONDUCTOR CAMERA TUBE 

Patent No. 2,749,463 

John H. Pierre, Berkeley Heights, IS. J. (Assigned to Bell Telephone Lnhs., Inc.) 



This tube is similar to the image orthicon in 
appearance, except that its target is a thin wafer 
of germanium or silicon. The opposite surface of 
the target is coated with a thin, transparent layer 
of metal through which the optical image passes. 
The light pattern controls the electron beam and 
generates the video signal. 

The figure shows the tube in detail. The elec- 
tron gun is at the left. Its cathode is biased 300 
voJts negative by BATT1. The control element is 
slightly negative, as determined by HATT2. The 
accelerator is grounded. Beyond these elements 

FOCUS COIL 



ALIGNMENT COIj 



cathode. BATT7 may be about 1600 volts. The 
tube also requires alignment, focusing and deflec- 
tion coils as shown. 

Light falling on the target (from the right) 
produces hole-electron pairs in the semiconductor. 
Due to special processing of this material, elec- 
trons move toward the metal layer. Holes are 
repelled toward the semiconductor surface where 
they become trapped. Therefore the target retains 
a positive charge pattern that corresponds to the 
original optical image. 

Electrons from the cathode scan the target 



IMAGE. 




are cylindrical anodes, one biased to 200 volts 
positive by BATT3 and the other to 250 volts by 
BATT4. BATT5 energizes an alignment ring 
used to deflect the beam so that it arrives at the 
target straight on. The metal coating of the tar- 
get is near cathode potential, as controlled by 
BATT6. 

Just outside the gun at the left is an electron 
multiplier. It does not affect the outgoing beam 
but serves to amplify the beam returning to the 



in a low-velocity beam. Where holes are trapped, 
part of the beam is neutralized, the remainder 
returning to the cathode. The return beam con- 
tains the video signal since its variations cor- 
respond to the optical image variations. The re- 
turn beam is increased by the multiplier and 
appears as a voltage across the load R. Further 
amplification is provided for it. 

This tube has high sensitivity, output and 
resolution. It is not difficult to manufacture. 



FLAT KINESCOPE 
Patent No. 2,760,119 

Pierre Marie Cahriel Toulon, Netc York, JV. Y. (Assigned 75% to Products & Licensing Corp., Greenwich, 
Conn., and 25% to Nelson Moore and ft ill tarn D. Hall, as joint tenants) 

Conventional kinescopes require considerable 
depth. The larger the screen, the deeper the tube. 
This adds undesirable weight and size to a TV 
receiver. For example, in modern portables, the 
set is largely kinescope, the other tubes and 
circuits adding but little to the total volume. 
If the tube could be made flat, as described here, 
the TV set would look more like a picture and 
could be hung on a wall, perhaps as shown in 
Fig. 1. This may be done by eliminating the 
electron gun system, and using "dots" of phos- 
phor coated in rows on the screen. Each dot 
is energized at the correct instant to make it 
glow. 

Fig. 2 shows a possible form of tube. It is 
convex on both sides, glass in front, metal at 
the rear. It contains a gaseous atmosphere and 
the screen is phosphor-coated. The gas is main- 
tained partly ionized, and when a phosphor dot 
is energized (by an applied voltage) it glows. 

The dots are coated in rows. There are 500 
dots in each horizontal line, and there are 526 
horizontal lines. Each horizontal row and vertical 
column of dots is associated with a control elec- 
trode which is connected to a terminal. To en- 
ergize any desired dot, voltage is applied to 
the corresponding control elements (horizontal 
and vertical). For example, if power is fed to 
the 4th column and the 7th row, the dot at this 
intersection will glow. 

A high speed distribution system (not de- 

JANUARY, 1957 
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This three-speed, dual-needle, dual-voltage crys- 
tal cartridge creates a whole new market for you! 
With the Shure W9, you can dramatically improve 
the sound of low-cost, low gain phonographs. The 
W9 replaces sixty-nine frequently used, high out- 
put cartridges of twelve manufacturers. 

You can replace the needle of the W9 in a matter 
of seconds, without tools and without removing 
the cartridge from the tone arm. 

SPECIFICATIONS ^ 

Output: 5.0V for 78 rpm, 3.5V for microgroove* 
Needle Force: 9 grams 

Response: 40-10,000 cos 

Net Weight: 7 grams 

List Price: $9.50 with two synthesized sapphire needles 

*Model W9 has capacitor furnished as an accessory. With capacitor, 
output is 1.7V for microgroovs, 2.5V for 78 rpm. 

SHURE BROTHERS, INC. 

Microphones Electronic Components 

m HARTREY AVENUE • EVANSTON, ILLINOIS 
M /n Electronics since 1925'* 
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PUSH-PULL POWER 
at 300 V. B + 





Amperex 



LOW-DISTORTION, 
HIGH-GAIN POWER PENTODE 



• True pentode characteristics for low 
distortion and high peak power. 

• High gain and sensitivity resulting 
in reduced driver stage distortion. 

• 12 watts plate dissipation In a 
miniature envelope. 

• At 300 volts, capable of 17 watts 

at 4% distortion (without feedback) 
In Class AG push-pull pairs. 

• 5.7 watts output at 10% harmonic 
distortion (without feedback) 

as a single-ended output stage. 



OTHER Amperex TUBES FOR 

HIGH-FIDELITY AUDIO APPLICATIONS: 

6CA7/E134 High-power pentode; 100 W PP 
EF46/6267 low.noise high-? pentode 
ECC81/12AT7 Low-noise medium-// dual triode 
ECC82/12AU7 Low. noise Iow-m dual triode 
ECG83/12AX7 low- noise high-M dual triode 
GZ34 Cathode-tyne rectifier; 250 ma. 

EZ80/6V4 9-pln rectifier; cathode; 90 ma. 
EZ81/6CA4 9-pin rectifier; cathode; 150 ma. 

Af All Leading Electronic 
Ports Distributors 
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scribed in the patent) works the leads cor- 
responding: to the columns and rows. With 
proper design, the dots will be scanned along 
each horizontal line as required. 

PICTURE RECORDING ON TAPE 

Patent No. 2,743,318 

Lee de Forest, Los Angeles, Calif. 
The main problem of recording TV pictures 
on magnetic tape has been how to record with- 
out havingr to transport the tape at excessive 
speeds. De Forest has solved the problem by- 
scanning the tape with rapidly moving mag- 
netic styli (S) while the tape itself moves at 




relatively slow speed. (See Fig. 1.) The styli 
are mounted at the rim of a rotating disc. As 
one stylus leaves the tape, another begins the 
scan so there is no interruption in the recording 
process. Fig. 2 shows how the tape is scanned in 
narrow strips, one beginning where the previ- 
ous one left off. 



vO 00000000000 0\ 
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The patent suggests using 125 styli along the 
rim of a rotating disc 20 inches in diameter. Disc 
speed would be 120 revolutions per second ; tape 
width would be V» inch. 

Due to the high speed of each stylus and their 
number, it would not be practical to design each 
as a separate recording head. Instead a large 
electromagnet is fixed above the rotating disc and 




its yoke completes the magnetic path to the drum 
over which the tape is riding. The function of 
each stylus is only to narrow the air gap which 
is through the tape. Thus recording occurs only 
while a stylus is contacting the tape. (See Fig. 
3.) The electromagnet itself is energized by the 
video signal to be recorded. Ehd 

CORRECTION 

In the electronic switch on page 126 
of the November issue, oscillator grid 
(pin 1) of the upper 6BE6 is grounded 
by an erroneous connection to the lower 
end of the step attenuator for the upper 
channel. The connections to pin 1 of the 
upper stage are exactly the same as 
those in the lower one and both oscil- 
lator grids return to ground through 
individual 470,000-ohm resistors. 

Our thanks to Marvin J. Moss of 
Gainesville, Fla., for sending in this 
correction. 

Mr. Pugh reports an error in his 
article on the transistorized trf receiver 
in the November issue. On page 106, 
the last word in the second line from 
the end reads C2-a. This should be Cl. 
C2-a does not have enough range to 
compensate for differences in antenna 
lengths. 



NEW 
SPEAKER 
MODELS 
WITH A 
FREQUENCY 
RESPONSE 
FOR EVERY 
APPLICATION 

MID RANGE 
EXTENDED 
TWEETER 
WOOFER 
COAXIAL 
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High Frequency 
Model GT5F 
list Price $875 




Mid Range 
Model GM8J 
List Price $13.80 



m 




Woofer 
Model G15P 
List Price $42.65 




Coaxial 
Model G12J3 
List Price $3975 



FABULOUS "G" SERIES 
SOUND REPRODUCERS 



Are ideal for 
single or multiple 
installations, additions 
in Hi Fi systems or for 
bi-naural applications. Their fab- 
ulous features of superb range, response 
and overall perfection of performance — 
and unbelievable low price — makes Utah's 
"G" series your best buy in Hi Fi. 



The incomparable, precision combination of 
molded, seamless cones permanently 
welded with indestructable adhesive 
to rugged 8 ohm. voice coils 
powered by oriented grain 
Alnico V magnets, assures 
you of full power han 
dling capacities. 



hesr 

i 



?Wrl*e tor 
complete 
Fabulous 

Cataloa 

and 
technical 
folder. 



Sec **« FABULOUS "G" 
at your dealers today. 



UTAH RADIO PRODUCTS CORP. 

HU NTfNGTON, INDIANA 



Export Dept. Rocke International, N. Y. C. 
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ELECTRONIC CORP. 

233 Duffy Ave., Hicfcsville, Long Island, N.Y. 
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radio-electronic 

Circuits 




CONTINUITY TESTER 
I OR SERIES TTBES 

Checking heater continuity with an 
ohmmeter to locate an open tube in a 
series-string TV set is time-consuming. 
The job can be handled easier and 
faster with a checker like this one 
whose diagram appeared in Du Mont 
Service News. 

Two 6.3-volt center-tapped filament 
transformers are connected with their 
primaries in parallel and secondaries 
in series-aiding to provide voltages for 
testing most tubes commonly used in TV 




SELECTOR 



Q IA AC 0-1WAC 



S3 

POS I 

P0S2 
POS 3 



HTR PINS 

NOVAL OCTAL 

4-5 2-7 

4-9 7-5 

4-3 OPEN 



%\jf I17VAC 
-<r o 



circuits. Voltages are selected by S2 
and applied to the proper socket ter- 
minals by S3. 

To operate, turn the voltage selector 
to the range nearest the tube's heater 
voltage rating, adjust the variable 
resistor so its full resistance is in the 
circuit and set S3 to apply voltage to 
the correct pins on the tube being 
tested. Plug in the tube, close SI and 
adjust the resistor for rated heater 
current. The ac ammeter shows heater 
current and continuity. The voltmeter 
is optional. If it is included, its reading 
should be within 5% of the rated heater 
voltage with rated current flowing 
through the circuit. 

ANOTHER FULL-WAVE 
DOUBLES 

In his article "Heater-Cathode Stress 
in Full-Wave Doublers" in the Sep- 
tember issue, Mr. G. C. Chernish de- 
scribes a circuit he developed to min- 
imize heater-cathode shorts. It employs 
a separate "floating" dc supply to 
counteract static stress. Stresses caused 
by ac are not appreciably lessened. 

Fig. 1 is a circuit that offers another 

'JANUARY, 1957 



IT'S THE BIGGEST AND BEST EVER 



mi 



THE GIANT 



ALL NEW 1957 
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Give to the March of Dimes I ! 



TAPE RECORDERS 



Tapes — Accessories 

Nationally Advertised Brands 

UNUSUAL VALUES 

Send for Free Catalog 

DRESSNER 

69-02 RE; 174 St. 
Flushing 65. N.Y. 




ELECTRONIC COMPUTERS 

Wired or kitfornu "MINILOG", the miniature analog 
computer, will solve algebra and differential equations. 
Electric Sliderule $14.95. Complete instructions in digital 
and analog computer*. Lifetime jree research for grad- 
uate students. Write for Fit EE copy of "ELECTRONIC 
BRAIN EXPERIMENTER** mag. 

Electronic Brain Enterprises 
1015 Atkin Avenue, Salt Lake City 6. Utah 



GARAGE DOOR 

/■PCMrP Actuator 

Cal lLall Mechanism $24.50 

EASY TO INSTALL. SAFE. RELIABLE 

WRITE for interesting free information . . .TODAY 
P. E. HAWKINS CO. 

631 PROSPECT DEPT. R-E KANSAS CITY 24. MO. 



INVENTORS 



PATENT INFORMATION 

Book and 

INVENTORS RECORD 

without obligation 

GUSTAVE MILLER 

17 RE WARNER BUILDING 
WASHINGTON 4. D. C. 



REGISTERED PATENT 

ATTORNEY 

ASSOCIATE EXAMINER 
U.S.PAT.OFF. 1922-1929 

Patent Attorney & Advisor 
U.S. Navy Dept. 1930-1947 

PATENT LAWYER 
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THE ALL-PURPOSE 
OSCILLOSCOPE 




A high gain, wide band scope 
which accurately reproduces 
waveforms comprising a wide 
band of frequencies. 



(MODEL 983) 



No scope offers equal ver- 
satility and profit-making pos- 
sibilities. High sensitivity of 15 
millivolts per inch RMS makes it 
ideal for setting resonant traps, sig- 
nal tracing in low level stages, as a 
general null indicator, phase charac- 
teristic measurements, sweep frequency 
visual analysis. At your distributor, or 
write for bulIetin-R-36-A. WESTON 
Electrical Instrument Corporation, 
Newark 5, N. J. A subsidiary 
of Day sirom, Inc. 



WESTON test equipment 



tne 




"See! I told you we'd get 
that boy next door over with a 
JENSEN NEEDLE. " 



TV 



TELLS HOW TO 
ANSWER RADIO 
T.V.QUESTIONS 



2 VOLUMES 



A 
U 
D 

F RADIO 

S SERVICE LIBRARY 

W HERE IS LATE INFORMATION IN A 
HANDY FORM FOR TELEVISION AND RADIO 
REPAIRMEN, SERVICEMEN AND STUDENTS 

AUDELS T V. RADIO 
SERVICE LIBRARY— 

Highly Endorsed - Over liiOO 
Pages— 1048 Illustrations & 
Diagrams. 1001 Important 
Facts & Figures on Modern 
Television, Radio, Electronic 
Devices at your finger ends. 

INCLUDES TRANSISTORS 
& Transistor Circuits, Record 
Changers, Rectifiers, P. A. 
Systems, Tape Recorders, Pho- 
nograph Pick-ups, F.M., Aato 
Radio; Radio Compass, Short 
Wave, Radar, etc. 

ASK TO SEE IT! 
IT WILL PAY TO KNOW — 
The Basic Principles— Con- 
struction— Installation— Oper- 
ation— Repairs— TroubleShaot- 
ing. Shows How to get Sharp, 
Clear T.V. Pictures. Install 
Aerials — How to Test. Ex- 
plains Color Systems, Methods 
of Conversion, Terms, etc. In- 
; J% eludes Ultra High Frequency 

*fZ \&r^p3 -Valuable for Quick Ready 
\M complete Reference and Home Study. 

Get this Information 
for Yourself. 
7 DAY TEST— PAY ONLY $1 A Month 

«r MAIL ORDER — 

All DEL, Publishers, 49 W. 23 St., N.Y. 10, N.Y. 

Mall AUDELS T.V. RADIO SERVICE LIBRARY (2 Volumes) *6 
on 7 days free trial. If O. K. I will remit $1 in 7 days and 
Si monthly until $6 Is paid. Otherwise I will return them. 



RADIO-ELECTRONIC CIRCUITS (Continued) 
solution to the problem. The heaters 
are fed from a dc source so there is no 
ac component to cause hum or to punc- 




ture heater-cathode insulation. The 
additional saving of parts (one rectifier 
and one capacitor) results in increased 
compactness and economy. 

A dc heater supply permits a logical 
distribution of heaters along the series 
string in accord with the heater- 
cathode ratings of individual tube 
types. Note the position of the 25Z6 
heater in Fig. 2. By placing it at the 
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top of the string, the heater-cathode 
difference is only 150 volts. The heater 
is negative to cathode, which is also 
desirable. The other tubes are below 
R on the string and are therefore safe. 

A dc heater supply also invites the 
use of small filament type tubes, with 
consequent savings. — Roderick A/o/ir- 
herr 

SOUND-OPERATED RELAY 
HAS ADJUSTABLE TIME 
DELAY 

Sound - operated time - delay relays 
have a number of applications in indus- 
try and experimental work. When fed 
from an audio source, they can be made 
to sound an alarm or perform some 
switching function if the audio is inter- 
rupted for a predetermined period. For 
example, such a relay can be added to 
an intercom for automatic switching 
and can be installed in a tape recorder 
to stop the tape when the recordist stops 
speaking into the microphone. 

Circuits designed for this purpose 
generally use a rectifier to charge a 
capacitor in the grid circuit of the tube 
controlling the relay. The negative 
charge on the capacitor biases the tube 
to cutoff so the relay does not operate. 
When the signal is interrupted, the 
charge gradually leaks off through the 
grid resistor and the tube conducts. One 
disadvantage of this arrangement is 
that the plate current increases grad- 
ually and the relay has a tendency to 
chatter and will not pull in sharply. 

This thyratron-controlled circuit, re- 
printed from Wireless World (London, 
England) was designed to overcome 
thes; 1 difficulties. A thyratron's plate 
current is either zero or a maximum 
determined by circuit constants. And, 
when ac is applied to the plate, only 
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RADIO-ELECTRONIC CIRCUITS (Continued) 

a small change in grid voltage is re- 
quired to turn the tube on and off. 

The delay in this circuit (see dia- 
gram) is determined by the values of 
CI and Rl and the voltage across CI 
at the instant that the sound is inter- 
rupted. Where the signal level varies 



TO CONTROLLED CKT 
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over a wide range — as when different 
types of musical selections are played — 
the voltage on the capacitor, and the 
timing will depend on signal level. 

A dc voltage limiter or clamp (diode 
D2) with adjustable bias control pre- 
vents the voltage across CI from rising 
above the level set by the 25,000-ohm 
time-delay control. 

The characteristics of the input 
transformer (Tl) must be determined 
empirically since they depend on the 
voltage and impedance of the audio 
source, the time delay required and the 
speed with which the thyratron cuts 
off when the audio signal is restored. 
A selenium rectifier should be used for 
Dl because the back resistance of ger- 
manium and cupric-oxide types is so low 
that CI will not hold a charge long- 
enough for the desired delay after the 
program is interrupted. 

In the original model, Dl consists of 
two subminiature selenium rectifiers in 
series. Each has a maximum peak in- 
verse voltage rating of 68, a current 
rating of around 1 ma and a back 
resistance of 45 megohms at 5 volts dc. 
D2 is a similar type with a current 
rating of 250 Ma. As substitutes you can 
use miniature and subminiature selen- 
ium rectifiers made by International 
Rectifier Corp. and others. Be sure that 
the rectifier can handle the voltage ap- 
plied to it and that sufficient series re- 
sistance is used to limit the current to 
a safe value. 



END 






500 



SARKES TARZIAN 
SILICON RECTIFIER 

Replaces 
All Types Selenium Rectifiers 
In Radio and Television Sets 



ALL THESE FEATURES 
AT NO EXTRA COST 

■ Rejuvenates old T.V. sets 
with clearer, brighter pictures 

• Operates in high humidity 
(even under water) 

® Higher efficiency — 

20 Volts more output in doubler 

• Small enough to fit any set 

• Only one size needed 

to replace all existing rectifiers 

• Conversion Kit or single units 
available from your distributor 





arkes 

RECTIFIER DIVISION 

2 X*7\ 31 n iNC 4 ^ College Ave., Bloomington, Indiana 



IN CANADA: 700 WESTON RD., TORONTO 9, TEL. ROGERS 2-7535 
EXPORT: AD AURIEAAA, INC.. NEW YORK CITY 
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5 VOLUMES 



Pay Easy Installments tf You Keep the Set 

Turn to this new, up-to-date Library with com- 
plete Confidence, for dependable facts on any 
phase of modern electronic theory and practice. 
These volumes, by outstanding authorities, 
prive you thorough guidance — clearly written, 
logically arranged, profusely illustrated. 

Electronic Fundamentals and Applications 

By Prof. John 0. Ryder, 
Dean. College of Engineering. Michigan State University 
Complete, topical. easy-to-foDow treatment of (a) phy- 
sical principles underlying electron tubes, (b) character- 
istics of vacuum tubes, (c) all basic tube circuits. 
Includes: Electron Ballistics, Cathode-Hay Tubes. Emis- 
sion of Electrons. Space Charse In Vacuum Tubes. Diode 
Rectifiers. Triodes. Multi-Element Tubes. 8mall-Siimal 
Amplifier* Circuits. Audio- Frequency Amplifiers. Radio- 
Frequency Amplifiers. Oscillator Circuits, Modulation 
Systems, Wave-Shaping Circuits. Gaseous Conduction, 
Gas Diodes. Gas Control Tubes and Circuits. Photoelec- 
tric i 'ells. Solid-State Electronics. 

Electromagnetic Waves and Radiating Systems 

By Prof. Edward C. Jordan. 
Head, Dept. Electrical Engineering, Univ. of Illinois 

Covers entire field of electromagnetic enKLneerinR. Includes 
propagation as well as radiation and transmission. Full 
treatment of VHF transmission lines, wave guides, an- 
tennas, slot antennas, radiation and diffraction, ground- 
wave and sky-wave propagation. 

Ultra High Frequency Engineering 

By Thomas L. Martin 
Head. Dept. of Electrical Engineering, Univ. of Arizona 

Theory and technique of ALL the new fields of electronic 
engineering: Radar. Telemetering. Electronic computing. 
Facsimile. Television, Blind landing systems, l>ulse-tlme 
modulation. Ionosphere measurements . . . and the others. 

Networks, Lines and Fields 

By Prof. John D. Ryder, 
Dean. College of Engineering, Michigan State University 

Network transformations and theorems. Resonance. Im- 
pedance transformation and coupled circuits. Filters, 
General transmission line. High -frequency line. Equations 
of the electromagnetic field, Radiation. Transmission and 
reflection of plane waves at boundaries. Guided waves 
between parallel planes. Wave guides. 

Elements pf Television Systems 

By George E Anner, University of Illinois 

Complete basic theory, plus current practice, covering: 
Closed TV systems. Commercial Telecasting Systems, 
Color TV Systems. Gives clear exposition of all phases 
Of picture transmission, including the new teclmique of 
dot interlace. 

SEND NO MONEY— EXAMINE FREE 

Just mail coupon below to get complete 5 -Volume Set 
on 10 DAYS' FREE TIUAL. If not completely satisfac- 
tory, return in ten days and owe nothing. Or keep the 
set and pay only $7.50 down and $8 a month for five 
months until full price of $47.50 Is paid. Decide for your- 
self- uithout risk or obligation — just mail coupon to 
examine Library ten days free. 



Prentice-Hall, Inc., Dept. 5744- A-2 
Englewood Cliffs. N.J. 

Send me the Prentice-Hall ELECTRONICS & UHF 
LIBRARY {5 Volumes) for ten days' free examina- 
tion. If fully satisfied in ten days I will send you 
17.50 plus few cents postage and then $8 a month 
for five months until full price of $47.50 is paid. 
Or I will return the Library in ten days and owe 
nothing. 



Name... 



Address 

City and State 
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DUAL-CASCODE 

/ live around 150 miles from Seattle, 
Wash., and receive TV channels 4 and 
5 fairly well with a 10-element Yagi 
cut for these channels. Please show the 
circuit of a self -powered booster that 
will improve reception. — /. E., North 
Vancouver, B.C., Canada 
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TV BOOSTER 

and the other on the booster chassis. 
Blocking capacitors prevent dc from 
circulating through the booster out- 
put and receiver input coils and rf 
chokes prevent the signal from being 
shorted out or attenuated in the 
transformers and tube heaters. 
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Fig. 1 shows a dual cascode booster 
that should work out nicely. However, 
if your set has a cascode front end, 
you may not notice any increase in 
signal-to-noise ratio or improvement in 
noise figure. In that case, mount the 
booster at the antenna on top of the 
mast. This improves the signal-to-noise 
ratio and minimizes effects of noise 
and interference picked up on the trans- 
mission line. The modifications for 
antenna-top installation are shown in 
Fig. 2. 

In this arrangement the booster is 
powered by two 25-volt filament trans- 
formers (1 ampere or more) connected 
back-to-back with one at the receiver 



For the FM and low-band TV 
channels, coils L-l, L2 and L3 may be 
National type AR-5 coils. On the lower 
frequencies it may be necessary to shunt 
each coil with 15 or so to reach the 
desired channel. Use the smallest value 
of capacitance that provides satisfac- 
tory performance. AR-2 coils can be 
used in the same manner for the high- 
band channels. When the booster is 
mounted at the receiver, the trimmer 
across L3 may be mounted on the panel 
for convenient circuit peaking. 

L4 must be adjusted for the best 
match to the transmission line. Start 
with around five turns of hookup wire 
for the low band and around two turns 



ANTENNA- TOP BOOSTER I TV SET 
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( Continued) 



for the high. Neutralizing coils L« are 
closewound with No. 24 enameled wire 
on ^-inch diameter forms and the 
turns are spaced for lowest noise. You 
will need around 35 turns for channels 
2 and 3, 26 turns for 4 and 5 and around 
20 for channel 6 and the FM band. Use 
10-12 turns for the high band. The rf 
chokes in Fig. 1 and in the heater cir- 
cuit in Fig. 2 should have an inductance 
of around 1 fih. They may consist of 25 
turns of No. 24 enameled wire close- 
wound around a 47,000-ohm %-watt 
resistor and connected in parallel with 
it. Chokes RFCl through RFC8 in Fig. 
2 should have an inductance of at least 
10 fxh and a rating of 2 amps or more. 
Use J. W. Miller type 5221 or equiva- 
lent or 30 turns of No. 20 enameled 
wire closewound with an inside diam- 
eter of % inch. The balun in the 
antenna input may be a Miller 6104, 
RCA 73591 or equivalent. 

This booster can be used on the 
police, amateur, taxi and other services 
in the 30-300-mc range with the proper 
coils and capacitors. You can wind your 
own coils or use types made by J. W. 
Miller, National, Cambridge Thermionic 
Corp., North Hills Electric and others 
and use a grid dip meter to adjust them 
to the desired range. 



PROTECTING LOUDSPEAKERS 

My new amplifier is rated at 50 watts 
and delivers up to 100 watts on peaks. 
I use it with a 25-watt speaker system. 
Is there any safeguard that I can use 
to prevent accidental speaker overloads 
and burnouts? — E. iif. M., Plainfield, 
N. J. 

One method of protecting the speaker 
system against damaging overloads is 
to follow a University Loudspeakers 
recommendation and insert a parallel- 
connected fuse and resistor in series 
with one of the speak'er leads as shown 



TWEETER 




0PTX)NAL-S£E TEXT 

in the diagram. The resistor's wattage 
should equal that of the speaker or 
speaker system, and its resistance 
should equal the speaker's impedance. 

The fuse should be rated at around 
750 ma to protect a 25-watt 16-ohm 
speaker. When peak currents are ex- 
cessive, the fuse blows and inserts the 
resistor in series with the speaker. The 
system now operates with the speakers 
receiving only half the output power. 

If the tweeter wattage rating is 
much lower than, that of the woofer, 
protect it with a separate fuse-resistor 
combination. The fuse should be a slow- 
blow type selected to open up at about 
0.6 the maximum current based on the 
tweeter's impedance and wattage rat- 
ing. Use Ohm's law for making the 
calculations. end 




• P . But it's the most important 
asset a company can have 

A modern plant, a well-stocked inventory, a good shipping depart- 
ment—these things are important. But, more important than all of 
these, is the integrity of a firm . . . that sense of moral responsibility 
that demands that you do your best and stand behind what you do. 

Integrity starts at the top and filters down, enhancing every- 
thing it touches. It serves notice on its customers that every product 
bearing its label has a team of responsible people behind it. 

And something happens to the product too! Integrity seems to be 
built right into it ... in ways that you can see and in many more 
ways that you can't. 

In addition to a close check on the quality of the various parte, we, 
at University, do not tolerate any "sweeping under the carpet." 
Even those parts which are completely enclosed and hidden from 
view are as carefully finished as the exposed parts, guaranteeing 
trouble-free performance. 

That's why everyone is saying . . . 
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TV's most popular twist- prong 
electrolytic... C-D's type "UP" 



Specified by the industry's leading TV 
set manufacturers— adopted by "serv- 
ice-wise" technicians, the C-D "UP" is 
first-choice for wide range twist-prong 
replacement service— rugged, dependa- 
able service-life under conditions of 
high temperature and high voltage 
surges. (With a special "UPE" unit for 
selenium rectifier circuits.) Stock and 
service problems are "down" with "UP". 
Ask your nearby C-D Distributor for 
catalog, or write Cornell-Dubilier Elec- 
tric Corporation, South Plainfield, N. J. 






Cornell-Dubilier capacitors 

South Plainfield, N.J; New Bedford, Worcester & Cambridge, Mass.; Providence & Hope Valley, R. I.; Indianapolis, lnd.# 
Sanford. Fuquay Springs & Varina, N. C; Venice, Calif.. & subsidiary. The Radiart Corporation, Cleveland. Ohio. 




YOUR FUTURE CAREER 
IN 

PEACETIME ATOMIC ENERGY 

NOW PREPARE YOURSELF FOR THE UNLIMITED 
OPPORTUNITIES OFFERED BY THE NATION'S 
FASTEST GROWING INDUSTRY ATOMIC ENERGY! 




• Complete, basic nuclear energy training, 
quickly, easily the ISS home study way. 

• Top-notch leaders in the atomic energy 
field bring you this practical program- 

• A high school education qualifies you 
for (his fast-growing field. 

• Pay-as-you-!earn. No salesman will call. 



SEND TODAY FOR FREE INFORMATION 
CLIP AND MAIL TO 

INSTITUTE OF SCIENTIFIC STUDIES 



NAME_ 



ADDRESS_ 



CITY ZONE STATE- 



HOFFMAN COLORCASTER 706 

Popping noise in the audio and arc- 
ing* in the picture whenever brightness 
or contrast is advanced to a high setting 
can be cured by repairing ground con- 
tacts for the neutralizing magnet ring 
assembly and picture-tube shield. Good 
ground contacts for these components 
are essential or they will charge up to 
the second-anode voltage. This also ap- 
plies to the front control panel and 
mask assembly. In this case the symp- 
toms positively identify the trouble as 
not being a true high -voltage arc — the 
arcing occurs when the second-anode 
voltage is minimum (maximum bright- 
ness and contrast). For any symptom 
of this type check to see that the ends of 
the mounting ring for the magnet as- 
sembly are making good contact on the 
top of the chassis pan. — Hoffman Ra- 
dio, The Diddle-stick 

RCA 21CT660 COLOR SET 

Recently we were called on a rush 
job to a 21-inch color TV set with no 
high voltage — there was an open in the 
primary of the horizontal output trans- 
former. A new transformer restored 
the high voltage. However, horizontal 
dynamic convergence was all off — it 
appeared that the red, green and blue 
horizontal amplitude controls were 
operating backward, throwing the edge 
convergence farther out instead of 
bettering it. 
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248 Arlington Avenue, Elmhorsl 11, Illinois □ Send information on ISS Croup Stvdy Pla n 



A scope check showed that the pulse 
to the horizontal convergence circuits 
was negative, instead of positive as 
called for in the waveform diagrams. 
Wrong connections? The connections 
were traced out and proved to be OK. 
The transformer was supplying the 
convergence pulse in wrong polarity. 

The transformer supplied for replace- 
ment (Fig. a) was for an earlier pro- 
duction of receiver in which the ground 
to the pulse winding was not made at 
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the end of the coil (Fig. b) but to a tap. 
This inverted the convergence pulse. 

What to do? It was noted that the 
burst keyer tap on the winding pro- 
vided a 50-volt positive pulse. This was 
15 volts higher than required but this 
extra voltage could be dropped by set- 
ting the horizontal amplitude controls 
to lower positions. The only remaining 
considerations were possible crosstalk 
of the convergence circuits into the 
burst keyer circuit and possible over- 
load of the burst keyer winding. 

The lead from the horizontal con- 
vergence circuits was connected to the 
burst keyer tap. Having nothing to lose, 
we turned on the power switch to see 
what would happen. 

The burst keyer worked OK and the 
color picture appeared on the screen. 
A little fiddling with the horizontal 
dynamic convergence controls produced 
almost perfect white dots at the left 
and right edges of the screen, where 
we were having the trouble. 

Then we explained to the pleased 
customer that a nonstandard repair had 
been made and, while it could not be 
guaranteed against the possibility of 
callback, it appeared to be a satisfactory 
expedient and would save a 3-week wait 
for the proper replacement transformer. 
— Robert G. Middle ton 

COLOR CONVERGENCE 

The green and red dots on a Motorola 
TS-902 could be converged to a cross- 
over point in the center-screen area but 
the blue dots could not be moved ver- 
tically far enough to meet them. 

It was thought that magnet polarities 
were incorrect, and these were reversed 
in turn. The situation only got worse. 
The blue beam positioning magnet 
appeared to be weak since it had to 
be pushed to the end of its travel to 
approach blue convergence. A replace- 
ment magnet was not readily available. 

With nothing to lose by a quick trial, 
the blue beam magnet was swapped for 
the green magnet. This did the trick. 
The green and red dots could still be 
brought to the crossover point and the I 
blue dot could now be moved through 
the convergence point and a small dis- 
tance beyond. 

Edge convergence was out but was 
worked in satisfactorily with the 
dynamic convergence controls, inter- 
spersed with readjustment of the beam 
magnets. A slight amount of miscon- 
vergence at the extreme edges of the 
screen finally remained but was invisible 
at a distance of 3 feet. We agreed that 
this was about par for the course. 
— Robert G. Middleton 



CROSLEY CHASSIS R-104 

Some of the static noise in model 
JC-8 radios has been traced to static 
feedback from the speaker voice coil 
to the antenna. This feedback condition 
can be corrected by grounding one side 
of the voice coil to the speaker frame 
at the transformer support bracket. — 
Crosley Radio Service Information end 
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^ Only 10% Down— trade-ins >t 
cepted— E-Z Terms— 10 Day Trial 

j> A WRL Xmttf (or every ham 
budget 

j> Over 800 reconditioned 

electronic items with 90 djy, 
new equipment guarantee 
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j> Prompt, personalised service! 

Satisfaction or money back 
i^* Full year guarantee on all 
Wftl-manufaetured equipment 
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|ust 10% Down 
Cash Price: $395.00 

We Carry the Full Line of Hallicrafter 
Equipment. Send for Complete Info 
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at These Feature Points! 

if 7 ham bands on large slide rule 
dial; special 10 Mc position for 
WWV; coverage of most MARS 
frequencies 
<* Dual conversion receiver with 
exclusive Hallicrafters 
upper/lower sideband selection 
ir Tee-notch filter 
* 50:1 tuning knob ratio 
if 5 steps of selectivity from 

500-5,000 cycles 
if Illuminated, dual scale 
S-meter, functioning with 
AVC off 
it Direct coupled series noise 

limiter for improved operation 
if 14 tubes plus voltage regulator 
and rectifier 
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CHROME VANADIUM 
29 Pc. DRILL SET 

Specially made for speed drilling. In 
sturdy plastic tool roll. Finest alloy 
steel (frills hardened and precision 
ground to the sharpest, longest lasting 
Cutting edge obtainable; will easily and 
cleanly bite througll hardwoods, plastics, 
aluminum. Iron and the toughest steels. 
Unconditionally guaranteed for thou- 
sands of drillings. Full Jobber e _ AO 
length. Sizes by 64ths from 5^\.4Y 




1/16 to Vz". NOW 



available with Turned Down Shanks to<0 
11 1/4" drills, in Individual pocket roll.... Q 



' PPd. 
.95 

PPd. 



60 Pc. Set Wire Gauge 
CHROME VANADIUM DRILLS 

Top quality high tost Chrome Vanadium 
Drills designed for speed drilling through 
toughest steels, woods, plastic, iron and 
aluminum. Precision ground, long-last- 
ing cutting edges. Guaranteed to give 
vears of satisfaction. A full 60 pc. set 
Kos. 1 through 60. 
5 value NOW ONLY ^J" 4 ^ 



plus 35c pp. & hdlg. 
Same set above available with Huot Index %M.( > 5 

container— Only "■•:-v.-- O 

p|us_^s^pp. & hdlg- __ , 

75c ea. for Finest Imported 
PRECISION PLIERS « 

• Flat Nose • Round Nose 

• Combination • One Side Flat— ^=3k_2; 

• Diagonal Cutter One Side Round ^—-^ 

• End Cutting • Snipe 

Nippers , -a 

FOR JEWELERS OPTICAL WORKERS, HOB «^£3g 
BYISTS. CRAFTSMEN OF ALL KINDS! J 
These superb German Instruments are of ^kST"S& 
deep-forged, heat-treated high quality tool *■ iw ?' 
steel, fabricated to most exacting specifica- 
tions. All-over ground and polished to 
gmoot h hard surfaces . Smooth work ing 
joints with Just the right tension. Jaws 
meet perfectly to safely and securely hold 
even the most delicate objects in the hard- 
to-reach corners and angles. Each pHer is 
4" long and a veritable gem of precision 
and strength. 

75c ea. all 7 for $5.00 ppd. 

S?f~OF~ 6~SW1SS~~ 

PRECISION SCREWDRIVERS 



Perfect for Jewelers, wa1 
makers hobbyists, etc. 
SIX DIFFERENT SIZES: 



New 

Low Price 



SJ.25 



No. 
No. 



No. 8.. 
No. 10. 



Knurled body grip assures easy handling. Fin- 
est steel and craftsmanship. A hard-to-beat 
value from Switzerland. 

Send Check or M.O. C.O.D. fee extra. 

MONEY BACK GUARANTEE 

SCOTT-MITCHELL HOUSE, INC. 

f. M-293 611 BROADWAY, NEW YORK 12, N.Y. 
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Coyne 



OLDEST, BEST EQUIPPED 
SCHOOL OF ITS KIND IN I. S 



Veterans and Won- Vet erans-— Prepare for a better 
job NOW that offers a real future, too! Get 
practical training in TELEVISION — RADIO 
— ELECTRICITY — ELECTRONICS — (Re- 
frigeration & Electric Appliance Repair can be 
included). Learn on real equipment — no ad- 
vanced education or previous experience needed. 
Lifetime employment service to graduates. 

Finance Plan — enroll now, pay most of tuition 
later. Part time employment help to students. 

rof r DA At/ Clip coupon for Big Free Illustrated 
TfCtt OUUA Book. No salesman will call. Act NOW. 

FOUNDED 
1899 



A TECHNICAL TRADE INSTITUTE OPERATED 

NOT FOR PROMT 
SOO S. PAULINA St., CHICAGO. Dept. 17-81 H 

ELECTRICITY • TELEVISION • RADIO • REFRIGERATION • ELECTRONICS 

i " 1 

B W. COOKE, Pres., COYNE ELECTRICAL School 
SOO S. Paulina St., Chicago 12, III., Dept. 17-81 H 
Send FREE BOOK and details on: 

□ TELEVISION-RADIO 

□ ELECTRICITY-ELECTRONICS 
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STANCOR 

TV 

TRANSFORMER 
REPLACEMENT 
GUIDE 



JUST RELEASED: 8 new 
exacj replacement fly- 
backs for Raytheor, G.E., 
RCA, Sentinel, Philco, and 
Admiral 



The most complete, up-to-date 
TV transformer replacement guide 
published: 

• 72 pages of valuable information 

• Easy-to-read, easy-to-find listings, 
indexed alphabetically by manufac- 
turer, model and chassis numbers 

• Easy-to-find exact replacement 
flyback listing of manufacturer and 
manufacturer's part number 

• Schematic diagrams of all flybacks 

• Complete specifications on 260 
Stancor TV transformers and 
related components 

Get the new Stancor Replacement Guide 
from your Stancor distributor or by 
writing to Chicago Standard . » » NOW! 



CHICAGO STANDARD TRANSFORMER CORPORATION 

3509 ADDISON STREET • CHICAGO 18, ILLINOIS 



EXPORT SAUES: Roourn Agencies, Inc., 431 Greenwich St., New York 13. N.Y. 



REVOLUTIONARY TEST CONNECTOR 

Ask your Jobber for E-Z Hook Test 
Probes. Amazingly simple . . . fully 
insulated . . . patented Hook type 
design . . . nothing like It. Greatest 
Improvement In self holding connec- 
tors in years. New . . . different 
operating principle. Scientifically de- 
signed for better, safer connections. 
It's terrific. Get one today. E-Z 
Hook Test Products. 1536B Wood- 
burn. Covington. Ky. 




Hl-Fl AM-FM 
Tuner Kit S28.9S* 

And they hare th* finest features and spc-es. Fully Illus- 
trated step-b*--step 28-pajr.; manu.il mz.kes assembly a snap? 
WRITE FORFREE CATALOG I *AdJ ID 0 for Federal Tax. 

QUALITY ELECTRONICS 
319 Church Street, Dept. RE-!, N-w York 13, N. Y. 
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BOX CHASSIS 
OFFERS FREE 



inside LMB boxes 



lO tested &<t d agram projects for the builder. Each 
one of these kit diagrams built by a recognized expert. 
Kit Pt-ojecUt are complete in every •letafl. Circuit dia- 
gram, photo of project both front and rear photo. Rear 
photo Shows waring and parts. Detailed institutions 
for buiidinc. complete P*rts list and approximate cost. 
Complete CD hufld except parts ard your distributor 
can supply the Parts, A>Jc your Distributor for the list 
of LMB ki Diagram Projects. If he does not have 
them, writ* to 



LMB 



1011 Venice Blvd. 
Los Angeles 15, Calif. 



For All Your 



HI-FI REQUIREMENTS 

Write us firs* 

Complete stock of Quality Components 
Special Low Prices on Discontinued Equipment 

Our Consultation Service 
Is at Your Disposal 
Suggested Systems from $150 and up 

SOUND MART UNLIMITED, INC. 

Dept. E 119 East 59 Street 

New York 22, New York 
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HV FILAMENT WINDING 

A TV set that had been repaired 
twice by a competitor within a short 
time was brought to me when it again 
developed the same trouble — a shorted 
1B3 filament winding on the flyback 
transformer. Excessive heat had melted 
the plastic coating on the winding and 
caused the short. Luckily another set 
of the same make and model was in the 
shop. 

Examining the filament winding on 
its horizontal output transformer, I 
noted that it was apparently covered 
with rubber and cloth to withstand the 
heat. My parts distributor could not 
supply this type of wire or a suitable 
substitute so I decided to try automobile 
ignition (spark plug) wire. It worked 
nicely. 

The set has been back in the owner's 
hands for some time now and is still 
"firing on all cylinders. " — Carleton A. 
Phillips 

CORONA FEELER 

Equipment with very high voltage 
power supplies, such as Geiger count- 
ers, scintillometers, oscilloscopes, tele- 
vision receivers and radar installations, 
is often unpleasant and at times haz- 
ardous to service because of high-volt- 
age leakage fields, resulting in coronas 
and the charging of isolated metal 
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masses in the equipment. Shocks from 
these may occur many hours (or even 
days) after the equipment has been 
turned off, particularly when ground 
wires have been broken or bleeder re- 
sistors have opened. 

Coronas and high-voltage residual 
charges can be detected rapidly and 
safely with a neon-bulb feeler, consist- 
ing of a small neon bulb and a long 
insulated handle. When the feeler is 
brought near a high-voltage field, the 
bulb lights. The effect is strong and 
consistent at field strengths exceeding 
5,000 volts per inch and is present er- 
ratically at lower field intensities. Sen- 

RADIO-ELECTRONICS 



www. 




SAVE X V2 — PAY* PART-BY- PART — HAVE FUN 
Assembling the Sehober 

ELECTRONIC 

ORGAN in KIT form 



•P 




NO SP€CfAL\ 
SKILLS 
HEEDED 



Now you can afford a real, full concert organ, just 
like those made by the foremost organ manufac- 
turers. Because over Vfe the cost is saved when you 
assemble it yourself. And it's REALLY EASY: only 
24 separate units, all with printed circuits, and 
detailed-to-the-smallest-step instructions. In addi- 
tion, you purchase each of the 24 kits when you are 
ready for it — and can afford it. 

You'll get a real kick out of putting the *Schober 
Electronic Organ together — and then sitting down 
and pulling out the stops for Strings, Trumpets, 
Clarinets, Diapasons, Flutes, etc. 



Compact CONSOLE 



One of the many exclusive features of this excep- 
tional offer is the handsome console, made by hand 
in Old World Craftsman manner. It is equally at 
home in a traditional or modern setting, and takes 
little more space than a spinet piano. 



Tree Literature 



Complete descriptive booklet and price list are 
available on request. And, if you wish to hear the 
glorious pipe organ tone of the Sehober Electronic 
Organ, a 10" long playing recording by Or. C. A. J. 
Parmentier, renowned organist, is available for $2. 
This is refundable when you order. Write today and 
see what a fine instrument you can get at such a 
great saving. 



The SCHOBER ORGAN CORPORATION 



2248 B Broadway, New York 24, N.Y. 

♦Designed by Richard H. Dorf 



CABINETS 

HI-FI— TELEVISION 

CUSTOM-BUILT and STOCK 

write for descriptive literature 

JACK CANTOR 

171A Washington St.— New York 7, N. Y. 



Hi Fidelity AM-FM Radio 




FAMOUS MAKE 

RCA LICENSED 

Reg. Price 
$139.50 
For Radio 
Alone 

Complete 
1957 Model 
SALE PRICE 



s 59 



.95 



Ready to Play 

Here is a complete Hi -Fidelity FM-AM radio made by 
one of the top manufacturers. This set Is ideal for 
custom installations. Built-in 14 Watt Hl-Fidellty 
push-pull amplifier . Separate b^ss and treble controls, 
built-in AM and FM antennas, phono Jack, output Jack 
for tape recorder. Frequency Ranee 20-20.000 cycles 
-t-2rlt/ Output trans, tapped for 3.2. 8 and 10 onms. 
This 1 1 tune set comes complete with crystal and 
magnetic photo Inputs. Including a 12* RCA extended 
range speaker. Size 1 2 Vjx7 Vfex"7 Vfc- Amplifier. Pre- 
amplifier. AM-FM tuner — -ALL ON ONE CHASSIS. 
Schematic Diagram on Request. 

Provides Endless Hours of Static-Free 
and Drift-Free FM Listening Pleasure 
Just Out — Webcor 4-Speed Magic M nd Intermix 

Record Changer w/flipover Cartridge S27.95 

Collaro RC-54 Changer w/ GE-RPX-50-A .532.50 

Come in for free demonstration or send for yours today 
Send for our low prices on the 
Hi-Fi components vou require 
BRAND NEW— GUARANTEED 

PromPt attention given to mall orders. 
Send 520 on C.O.D. orders. 
A 55 dep. will reserve your set till needed. 

UNITED AUDIO CENTER— Dept. RE 
564 Grand Ave., Englewood, N.J. 

2 Blocks South of Route 4 LO 8-1264 

5 Minutes from Geo. Washington Bridge 




XCELITE 

No. CK-20 
Transparent 
Plastic 
Pocket Kit 
With Zipper 



• Fits any 4" x 8" space! 

• Big handle is also a 7/16" nut driver! 

• Has 4 quick-change screwdciver blades! 

XCELITE, INCORPORATED 

Dept. J 
Orchard Park, N. Y. 

In Canada — Charles W. Pointon Ltd. 
6 Alcina Ave., Toronto, Ont. 



• Handiest pocket kit you ever owned! 

• Only $4.40 LESS DISCOUNT! 
+ Ask your supplier! 



LOOK TO 



Please mention 

RADIO-ELECTRONICS 

when answering advertisements 



HBW! RAM® X-CHECKER® 

f '© _ RAii electronics OH S E RV I C E - E N G I N EE R E D ! 

*^ HECKE £=*" • he'ps solve a multitude of 

| TV-electronic problems 

\ -? \ • from the Voice of Authority 

* x ^" cc in sweep components 



«ES»STanC£ 




• to eliminate sound bars on screen 
due to insufficient filtering action 
of 4.5 mc trap 

• to correct lack of picture detail due 
to insufficient h-f response of video 
amplifier stage 

• to correct insufficient raster width 

• to correct improper magnitude of 
AGC or AFC pulse from flyback 
circuit 



The mew RAM X-CHECKER is a substitution 
box allowing easy substitution or insertion of a 
resistor or capacitor, or a series combination of 
both, in an electronic circuit. The resistance 
subst-tution range is from 0 to 2500 ohms. The 
capacitance substitution range is from 20 to 
450 mmfd. Both ranges are continuously vari- 
able and the values may be read directly from 
the s:ale calibration. Accuracy of the calibra- 
tion s 10%. Dissipation of the resistor is 2 
watts. Typical uses are: 

• to correct improper horizontal 
linearity, brightness or width 

• to determine value of burned 
illegible resistors or capacitors 

• to read unfamiliar codes 

• to compensate for deterioration 
of parts 

to determine values in lab 
breadboard circuits 
to substitute directly for faulty 
components 




NET 



See it at your local distributor or write to Ram 
for local wholesale source. 
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RAM 



ELECTRONICS SALES CO. • imngton, n. y. 



Canadian Sales Division: He I equipment Mfg. Co., Ltd, London, Ontario 
Export Dept: Doge Corp.. 219 E. 44 St., New York, N. Y. 
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you can find out 
in seconds 
when you use 

OFFICIAL PRICING DIGEST 




When your customer 
questions the cost of 
replacement parts, you 
can quickly prove your 
prices are correct when 
you use the Official 
Pricing Digest . . . with 
list or resale prices on 
over 60,000 compo- 
nents. Arranged 
alphabetically by 
manufacturer and prod- 
uct, numerically by 
part number. Always 
up-to-date, issued 
every three months. 
Compact, convenient 
size fits in tube caddy, 
tool box or pocket. 
$2.50 per copy. 



FOR EVERY TV-RADIO 
SERVICE SITUATION 



use Dove Rice's 
OFFICIAL SERVICE 
ORDER BOOK 
(FORM TVR-100 

Has separate list- 
ings for pix tubes, 
receiving tubes, 
parts serial num- 
bers, la boar and tax 
charges, signatures. 
50 sets of triplicate 
orders in each book 
— carbons bound in. 
75c per copy, $6.50 
for box of ten. 




TRY THIS ONE 

sitivity is influenced in part by humid- 
ity. 

A very satisfactory corona feeler can 
be made by cementing a NE-2 neon 
bulb into the end of an 18-inch long 
plastic aligning tool, such as a GC 
(General Cement Mfg. Co.) No. 8897 
with the metal bit removed from the 
tip. The "business" end of the feeler is 
shown in the photo. 

This method of detecting coronas and 
highly charged objects is much more 
effective than the usual method of 
"drawing sparks" with a screwdriver 
and permits testing at a much greater 
distance from possible danger areas. — 
Ronald L, Ives 

SIMPLE BFO CIRCUIT 

While converting a small ac-dc Mo- 
torola radio to receive shortwave sig- 
nals, I was faced with the problem of 
adding a bfo circuit to the already too- 
crowded chassis. A bfo circuit was re- 
quired because the owner of the re- 
ceiver was primarily interested in CW 
reception. But where to put the tube, 
coils, resistors and capacitors so neces- 
sary for such a circuit? 

After mulling over the problem for 
several days, I recalled a simple but 
apparently little-known bfo circuit used 
in some inexpensive amateur radios. 
The circuit, as added to the Motorola, 
is shown in the accompanying dia- 
gram. With the spdt switch in the CW 
position, feedback occurs through ca- 



( Continued) 




pacitors CI and C2 between the plate 
and grid of the 12BD6 if amplifier, 
causing the stage to oscillate. The avc 
voltage is grounded out through the 
560-ohm resistor to keep the gain of 
the receiver at maximum. In the AM 
switch position, the capacitors are 
grounded and the receiver operates in 
the normal manner. 

I used two 0-68-A»Atf capacitors (Cen- 
tralab type TCZ) for CI and C2, but 
the exact value does not appear to be 
too critical. Any value up to a couple 
of micromicrofarads with a 400-volt 
rating should suffice -Warren J, Smith 

TV LOADING DEVICE 

TV technician Don Stanley of Sara- 
sota, Fla., made a light wooden frame- 
work that hooks onto the back of his 
delivery truck. On top of this rides a 
plywood platform onto which the TV 
set is loaded. The sliding platform 
moves from one end of the truck body 
to the other, thus reducing labor when 
loading and unloading and minimizing 
the possibility of damaging the set. 



THE VERY BEST IN CUSTOM TELEVISION 

by TECH-MASTER 



oO 



-1 



El 


M 


El 


m 




liQQi 


11 UH 11 





FOUND IN THE FINEST OF INTERIORS 

As the custom installation signifies the ultimate in 
well -chosen decor ... so the name Tech -Master 
stands for the utmost in Custom television. The 
reputation established with the manufacture of the 
renowned Model 630 chassis is further enhanced 
by the outstanding Tech-Master Audiophile and 
Sound Theatre. 

See your Custom hi-fi dealer today . f*. or write 
TECH-MASTER CORPORATION 
75 FRONT STREET, BROOKLYN, NEW YORK 



ONLY TECH-MASTER 
HAS THESE OUTSTANDING 
PLUS FEATURES: 

• World-famous 3 tube synchro- 
lok picture circuit for constant 
picture stability. • 30 tubes 
fully used. • "Full Frame Mount- 
ting" . . . just a simple cutout 
is required for installation. 

• High fidelity picture as well as 
exceptional audio reproduction. 



RADIO-ELECTRONICS 



At your distributor or direct from 
ELECTRONIC PUBLISHING COMPANY, INC. 

180 NORTH W ACKER DRIVE 
CHICAGO 6, ILLINOIS 
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1 2-Set t 
market / 




mosLEy 

Dual-Match 

TV Coupler 



$J Impedance match 

Signal transfer 
® 2-Set isolation 



With the MOSLEY Dual-Match TV 
Coupler "convenience" becomes a 
byword for the folks who have that 
extra TV for the den or play-room! 

The Dual- Match Coupler is efficient, 
solderless, compact and so easily in- 
stalled on baseboard or set— yet priced 
so low you are assured complete cus- 
tomer satisfaction. 

Available at Radio and Television Parts 
Distributors, Coast-to-Coast. 

MOSLEY 902 List Price 



■622 Sr. CHAftlES JOCK «O*0 SI lOUH 14. MllSOUftl 



MARCH OF DIMES 



FIGHT 

INFANTILE 
PARALYSIS 



JANUARY 2-31 




One photo shows the underside of 
the platform and rail construction. The 
metal strips on the front end of the 




rail or framework hold it in place in 
the vehicle. The other photo shows the 
device in use. — Harry J. Miller 

SPEAKER REPAIRS 

I am continuously running into de- 
lays in obtaining factory replacements 
for special TV and radio loudspeakers. 
One of the most common causes for 
replacement is a voice coil that rubs 
the pole piece and causes distortion. 
This is usually due to the cone shrink- 
ing or stretching unevenly and exerting 
more pull on one side of the voice coil. 
I have found a way to make temporary 
repairs that enable the customer to use 
his set until a replacement is obtained. 

I use a razor blade to cut completely 
around the cone just abovf the voice 
coil terminals and then slightly flex 
the voice coil to return it to its correct 
centered position. Now, all that is neces- 
sary is to close the incision with 
genuine (nonshrinking) speaker ce- 
ment. — S. W inter f eld 
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"I hear his start in show bus n ss came 
about from handling hot 5V4G's." 



MOVING 



BIG MOVING SALE! 
until FEB. 1 only! 



ANY $ 
ITEM IN 
THIS AD 
ONLY 




WORLD FAMOUS ^ ffgw^ ® DOLLARBUYS! 



sq. Crisp, 
Clear response to 8 . OOO 
cps. Plastic case 
Rep. $5. 

SILICON DIODES 
21, two 1N2 
1N105. Rep. $15. 



$1 



LBS. HARDWARE. 
20O0 pes. asstd. screws, 
sprtnps, washers, etc, C4 
Rec. S8. *<* 



□ 



$1 



□ 70 RESISTORS, Insu- 
lated IRC. A-B, etc. 
5 ohms to 10 megs; 
1 & 2 W; \cf 0 &. 
Wt. l*i lb. £j 



Reg. 910.05. 



up to 1000V. Brown, black 
ceramic cased. Wt. 1 CI 
lb. Reg. $8. *A 



□ 



BENCH VISE. 

steel w/clamp 
base. 11^" jaws. 
Reg:, $2.50. 



heavy 
type 

$1 



□ lS-pc. TWIST DRILL 
SET. 1/18 thru V4" by 
64ths; In graduated plastic 
holders. 
Reg. S4. 



$1 



1 to 20 screw 
pts. Wt. 1 lb. 
Reg. $5 



.Olmf to lOOOv. 
5%. too. Wt. 1 
Rep. $5. 



types: 
solder 

$1 



$1 



Silver, 
b $1 



70 STANDARD KNOBS. 

A*st<1. colors, bakelite 
& plastic. Wt. 2 '* 



values; F Ohms to 10 megs, 
5«*». tool Reg. CI 
$15. *X 

□ ISO COIL FORMS. 15 
types, asstd. sizes. In- 



ulatlon. Reg. 



variety, 

Including fuse Posts. C1 
Wt. 3 lbs. Reg. S7.50. * A 

□ FIVE ROLLS TAPE , 
electrical, plastic, fric- 
tion, rubber; for home, C1 
shop. lab. Rep. $2.50. * A 

□ 



25 SUBMINIATURE 
parts. Asstd. printed 
circuits, condensers, 
Reg. $18. 

FOUR G-E 1N69 
ODES. Germanium, su- 
perior to commercial. 



□ 

?n poly bap. Rep. S3. 

□ SUN BATTERY & photo- 
cell. H/fa" dla. Better 

$1 

□ 

tic 

snap locks. Reg. $2.50. 

□40 OIL CONDENSERS 
Bathtub, tubular, rect. 
.005 to 1 mf up to 800V. 



condensers, pots. plugs, 
strips, slugs, forms ■& CI 
morel Reg. $10. 

□ 100 CERAMIC CONOFN- 
SERS! U.S.A. first! 
Asstd. types, top makers. 
30 values, color-coded. C1 
Discs, tool Rep. SI 5. 

□ 2 TRANSISTOR COUP- 
LERS. Eliminate transf. 
&. r/c coupled amp. stages. 
IOOK Imp.. 5000 DC ohms: 
center tapped, l/a* * C1 
Rep. $3. 

□THREE TRANSISTORS 
Scoop! 3 CBS print- 
ed circuit transistors: CI 
plug-In type. Reg. $5. ^* 

□ 2 SUB-MINI I.F. X 
F MRS. World's small- 
est V2" x 7/16". Double. 

ended hi-Q ferrlte tuned 
core. 5 term, encased. C'l 
Reg. S1.50 ea. *± 
[—[ 30 DISCS, standoff, but- 
' — ' ton ceramic condensers. 
Wide variety. 5m mf : C1 
.01 mf. Reg. $7 ^ A 
1— I 30 PRECISION RESIST- 
1— I ORS. WW & c»rbo:dm. 
30 values, 58 ohms to 1 
meg; Vi, 1 & 2\V. \vf 0 
tol. Wt. Va lb. Reg. t- | 
$21. 3>* 
pi 15 ROTARY SWITCHES. 
1 — 1 Asstd. ceramic, bakelite 
units Incl. multiple gangs. 
Wt. 3 lbs. Reg. sA 
$14. 

I—I 5-PC JEWELER'S 
L-J SCREWDRIVER SET for 

miniature work. All differ- 
ent in plastic case. tl< 
Reg. *2.50. * A 
f— 1 lO Et.ECTROuYTICS.FP 
• & twist, tubular, reel. 
Asstd. sizes. 8 to 300mf to 
4SOV. Wt. 3 lbs. Reg. C,J 

□10 PANEL SWITCHES. 
115VAC. micro, push, 
power types. w/ON - OFF 
swltchplates. Wt. 2 C.1 
lbs. Heg. S8.5U. •* >± 
J—| 15 AC DC LINE CORDS 
1— ' for clocks, motors, etc. 
2 cond. w /molded plugs. 
Wt. 1 lb. Reg. C1 
S3. 75. 

□IS VOLUME CON 
TROLS. Assid. values 
to 1 mep. Duals w/ switch, 
too. Wt. 1 ib. c1 
Reg. $9. 3 A 

ilea | — | 2 TRANSISTOR LOOP> 
51 1 STICKS, tapped. Match 
transistors. Hi-Q ferrlte 
adj. core: superior selectiv- 
ity, broadcast band. 



$1 



$1 



cell. IVs" dl 
than famed B2M! 
Reg. S5. 

10 "POLY" BOXES. 
Asstd. sizes, clear plas- 
tic hinged boxes w/ 



□ 



Reg. $1.25 ea. 

□ 10 TRANSISTOR SOCK- 
ETS, for sub. mini tubes, 
too- Mica filled. C1 
Heg. S3- 

□ 40 SUBMINIATURE RE- 
SISTORS In poly box. 
Va" long! 20 values. 15 
ohms to lO megs; 1/5 CI 
Reg. $5. ^ A 
4 CRYSTAL DIOnFS. 
Most used 1N34. 1NT56, 
1N58. INttO in poly H 



1 . 1 to 8V, screw & bay 
Onet types, miniature. C1 
Wt. i/s lb. Reg. $2 40. 
r— i 25 PORCELAIN CON- 
I— I DENSERS. tubular. IO 
values: .001 to .03 mf to 
10OO WV. Wt. Vt lb. CI 
Reg. 25c eaehl 

25 TUBE SOCKETS. 4 
to 1 1 prong minia- 
tures, sub-mtnlaturcs. oc- 
tals, zip-Ins. Tube shield . 
tool Wt. 2 lbs. Reg. C1 



□ 



coated, vitreous. IS values: 
5 to 50W; 35 to 11000 
ohms. Wt. 2 lbs. Rep. C^ 

ERIE TRIMMERS. 



$8. 

□ 

85c each, 
f-n 8-pc NUTDRIVER KIT. 

1—1 Plastic handle, 3/16, 
7/32. 1 4, 5/16. 11/32. 



bag. Reg. $5. 
CI n R c SCOOP! Chassis w/ 
l—l fii. X fmr.. 1 1 5 VAC to 
BULBS. 6-3 1.5A; 3OO0 ohm re- 
lay; resistors, condensers, 
sockets. Wt. 2 lbs. CI 
Reg. $8. 

3 HVY DUTY CHOKES. 
20O mils, 3H. Strap 
Reg. $2.50 

3 OUTPUT XFMRS. 

(Choose any three) 
50B5. 35L8. 50L6. 8V6; to 
3-4 Ohms. Retf. $1.50 CI 

each. * A 

G-E PREAMP KIT for 

magnetic cartridges. 
Chassis, parts. diagram. 
Less 6SC7 (88c extra). «1 
Wt. 1 lb. Reg. $4.50. * A 

□ 175- ft HOOKUP WIRE 
in 25-ft. roils. Asstd. 
colors, stranding. Insula- 
tion. No. 18 to 24. Wt. 



□ 
mtd 
ea. 

□ 



3/8, 7 16" steel socket 
wrenches In plastic case. 
Wt. 1 lb. $3 CI 
v.i 1 no. "r* 



2 lbs. Reg. $3.75. 

8-pc. MAGK _ . 

screwdriver set. Ideal 
for Inaccessible plares. 
Drivers hold screws In C1 
position. $3.50 vnlue. JX 

□ 7 PILOT LITES. Std. 
mtp. Amber Jewel, en- 
closed. Miniature bay- £^ 



HOW TO 
ORDER 



onet. Reg. 7 5c each 
Check Items wanted. Return en- 
check Or MO. Include 
pe. excess returned. 

2 5cfo down. Rated. 
Print name, address 
money enclosed in 
margin. RE-l 



>V>nccH j Terns w 
tire ad with ciu 
sufficient postap 
C.O.D. orders, 
net 30 days. P 
and amount m 
margin. 



cJLelztt 



yecialtieA 
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131 Everett Ave. Chelsea 50, Mass. 

Write for FREE 7957 Bargain Bulletin! 

181 



www. 



All From One Source 

These four quality lines of Electronic Components may 
be obtained quickly and conveniently from Distribu- 
tors who stock ERIE RESISTOR CORPORATION products. 





ERIE Electronic Components enjoy the reputation of having the 
highest quality and make up the most complete line of Ceramic 
Replacement Capacitors. Distributor Stock items are repre- 
sentative of the most common types used by dealers, servicemen, 
experimenters, amateurs, laboratories, project engineers, and 
industrials. 


i 




CORNING Glass Electronic Components include the complete 

line OI flXeQ kjalaSS v^aJJavyllUibj L^litJCl liavclsc aiiu 1'iiuyci 

Rotary Glass Trimmer Capacitors, and various types of Low 
Power, Precision and High Power Glass Resistors. 


fan 


ERIE-Chemelec Teflon Electronic Components are made of the 
most nearly perfect insulating material available, and are ideally 
suited to withstand high humidity, high or low temperatures, high 
altitudes, high voltages, and high frequency operation. It is serv- 
iceable at any temperature from —110° to 550°F for long periods 
with negligible change in critical electrical characteristics. 




GRIGSBY- ALLISON Switches are known throughout the in- 
dustry for dependable quality and smooth performance. They 
include a complete variety of styles for all types of applications. 


j r 





ORDER NOW 
From Your 
ERIE 
DISTRIBUTOR 


ERIE 


ERIE ELECTRONICS DISTRIBUTOR DIVISION 

HJ>" ERIE RESISTOR CORPORATION 

Mom Offices: ERIE, PA. 
focforiw. ERIE/ PA. • LONDON, ENGLAND • TRENTON, ONTARIO 





for everything in hi-fi 

GET THE MONEY-SAVING 1957 

ALLIED CATALOG 



featuring the 
world's largest 
stocks of systems 
& components 




free! 



SEND FOR IT 



Here's your complete money-saving guide 
to Hi-Fi. Shows you how to select a cus- 
tom Hi-Fi music system for your home at 
no more than the cost of an ordinary 
phonograph. Tells you what to look for 
and how to save money. Offers the world's 
largest selection of complete Hi-Fi sys- 
tems as well as individual amplifiers, 
tuners, changers, speakers, enclosures and 
accessories. Want to build-your-own? — 
see the famous Hi-Fi knight-kits. For 
everything in Hi-Fi — for everything in Elec- 
tronics, get the free 1957 allied Catalog. 

ALLIED RADIO 

ALLIED RADIO CORP. Dept. C17 
100 N. Western Ave., Chicago 80, 111. 

□ Send FREE 1957 ALLIED Catalog 



4. 



Name. 



Address- 
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designed by 
Paul Klipsch 



PFK-300 



Now you need only a screw- 
driver to put together a furni* 
ture-finished Klipsch speaker enclosure, indis- 
tinguishable from factory-assembled Rebel 3, 4 or 
5. Also available as conventional, unfinished kits. 



0 

u 

5 

0) 



Write for Complete Catalog! 

36 pages ... 16 other hi-fi kits ... 29 
equipment cabinets ... 4 matched speaker 
systems ... 20 hi-fi accessories. 



[C?- I 99 North 1 1th Street 

■J Brooklyn 1 1, N. Y. 
largest manufacturer of cabinets and kits tor hi-tl 
| o division of G&H Wood Product! Co., |r& 



Business 




Merchandising and Promotion 

CBS-Hytron, Danvers, Mass., is pro- 
moting a TV picture-tube cleanup plan 




on the Garry Moore TV Show. The cam- 
paign is designed to promote the cause 
of the independent service technician. 

Sprague Products Co., North Adams, 
Mass., is selling its new Universal 





ceramic replacement capacitors in kit 
form. A selection of four of the new 
ceramics takes the place of 42 con- 
ventional types. 

Clarostat Manufacturing Co., Dover, 
N. H., is merchandising its Greenohm 
power resistor assortments mounted on 
wall cards which include six different 
selections. 

Jensen Industries, Forest Park, 111., 
is promoting its sapphire needles in a 
special deal including an attractive dis- 
play rack. 

RCA established a traveling exposi- 
tion to demonstrate color TV and the 
latest RCA electronic developments in 
key department stores in major cities. 

JFD Manufacturing Co., Brooklyn, 
N. Y., is having unusual success with 
its Sell-A-Bration distributor-techni- 
cian promotion on its Colortenna TV 
antennas for black-and-white and color 
TV. Technicians and distributor sales- 
men are given specified bonus points 
having a cash value for antenna sales. 

RADIO-ELECTRONICS 



www.americanradiohistorv.com 



BUSINESS 
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Premiums include everything from fish- 
ing rods to Chris Craft cruisers. Pro- 
motion runs to March 15, 1957. 

David Bo^en Co. Inc., Paramus, N. J., 
launched the heaviest consumer adver- 
tising campaign in its history for its 
high-fidelity music systems. A full page 
in the New York Sunday Times kicked 
ofT the campaign, which will include f ol- 
lowups in a number of consumer maga- 
zines. 

Electronic Instrument Co., Brooklyn, 
N. Y., manufacturer of Eico kits, re- 
cently produces its one-millionth unit, 
which was sold by Federated Purchaser, 
Eico distributor, with a string of out- 
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lets across the United States. Photo 
shows Max Epstein (left) president of 
Federated Purchaser, accepting the 
one-millionth instrument from Harry 
R. Ashley, Eico president. 

Jensen Manufacturing Co., Chicago, 
reports tremendous success with its do- 



it-yourself hi-fi booklet. Ed Shaver, 
left, Jensen advertising and sales pro- 
motion manager, is shown demonstrat- 
ing the new metal display rack designed 
for the manual, to Carl T. James, vice 
president of MusiCraft, Chicago high- 
fidelity outlet. 

Vaco Products Co., Chicago, devel- 
oped a new self-service Tool Center Dis- 
play for its tools for electronic, auto- 
motive, electrical and similar fields. 



ARRAY Kits. . . 



lead the field 




ecu 



ANOTHER 
ARKAY WINNER!! 

SPECIFICATIONS: 

POWER— 30 watts @ 1% IM. 

FREQ. RESPONSE ±)/ 7 dl>.— 
111-50.000 cps. 

HUM 120 db. below rated out- 
put (Actually zero) 

CONTROLS (6) Kunc. selec- 
tor, loudness. bass, treble, 

level set. 5 -posit ion level compensation control. 

• 2 JS1-34/6CA7 Super-Lin Williamson 

# Special output for simultaneous tape record- 
ing and monitoring. 




$49 



95 



ARKAY Model FL-30 
Hi-Fi AMP-PRE-AMP 

Featuring a transistorized front end 
for use with a reluctance pick-up, this 
engineering masterpiece assures the 
finest in HI-FI reproduction. Record 
equalization for more than 30 labels 
(LP. RIAA. & EUK). Complete with 
rose gold panel and black cabinet. 
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ARKAY Model FL-10 
Hi-Fi AMPLIFIER 

A super lin. Williamson 
12-watt Hi-Fi amplifier 
with built-in pre-amp. 18 
watt peak with a fre- 
quency response of 20- 
40,000 cps. 4 controls 
including record equaliza- 
tion (LP. RIAA, EUR », 
Output impedances, 4, 8. & 
16 ohms. Special output for 
simultaneous tape record- 
ing and monitoring. $28,95 
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ARKAY 
Model B 8 
Hi-Fi 
Speaker 
System 



Frequency Response: 10 to 
20.000 cp*. Crossover Frequency: 
1000 cps. I'ower Hating: 25 
uatu. Impedance 16 oluus. 
Features a bass reflex, ducted 
port enclosure equipped with a 
low f requcucy spea kor and a 
Compression driven horn of spe- 
cial design. A variable balance 
control w/network provides 
smooth continuous adjustment 

of the U/V speaker $35.95 

Ted. Ex. Tax Incl. 




ARKAY Model FM-6 
FM Receiver Kit 

4 uv sensitivity for 30 db. quiet - 
inn, A.F.C. . . . grounded grid 
front-end: Foster -Seeley Dis- 
criminator. Temperature com- 
pensated oscillator Circuit. 4 
double tuned IF stages. U miter 
and discriminator. Ituilt in 
transformer operated power 

supply $25.75 

Fed. Tax Incl. 
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ARKAY Model HFT-7 
Hi-Fi AM-FM Tuner 

4 UV sensitivity for 30 db 
quieting. Automatic fre- 
quency control with provi- 
sions for AFC erase. Allows 
pinpoint, high selectivity 
tuning. Foster-Seeley dis- 
criminator, high efficiency 
AM loop stick antenna and 
temperature compensated 
oscillator circuit. New! 
Wired & Tested S49.95 

Kit Less Cover $32.00 
Cover for Above $3.95 
Fed. Ex. Tax Incl. 



ARKAY RADIOS 

Arkay manufactures a com- 
plete line of radios un- 
matched in the industry 
in quality and performance. 
They include: transistor 
portables, table models, 
multi-band receivers, port- 
ables and many other 
models. There is certain to 
be one to fit your require- 
ments. 




ARKAY Model 14T21 
NEW! TV KIT 

Very latest design used in 
sync, circuits results in 
excellent stability with ex- 
tremely low noise charac- 
teristics. A. G. C. circuit 
results in maximum sync, 
hold characteristics. The 
only vertical chassis con- 
struction, series - string - 
heater type tubes, vertical 
retrace blanking circuits, 
and many more features. 

$79.50 
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new, big catalogue & specifications of the remark- 
KAY line — Now at your local dealer! 
Prices 5% higher West of the Mississippi 



FREE! 



ARKAY* 120 Cedar Street • N.Y. 



, NEW! For the First Time! 




CA PACITEST 



THESES 



G0 0l 



SATISFACTION 
GUARANTEED 
OR RETURN WITHIN 
TEN DAYS FOR REFUND 



ckly, Accurately clucks: 

• PAPER, MICA, CERAMIC 
CAPACITORS 

• ELECTR0LYT1CS 

• CONTINUITY 

• AC/DC VOLTAGES 

• FLASHBULBS 



''<W9 



95 postpaid 
Dir. Net 

complete, 
ready for 
opt-r.it i on 



CAPACITEST, of, 



ult 
months 
... develop* 

ment Is a new, compart checker that does a plant Joh to save you time and money. 
It will check condenstvs at 150 Volts, v^hlch Is approximately the working voltage 
In a radio or TV set. Meters will not live this type or check since the applied 
voltage Is 20 Volts or less. Avoid cat I backs by using CAPACITEST. Accurately, 
quickly, it shows open, shorted, or Intermittent capacitors and leaky electrolytics. 
Compact: 4 x4 x2" lightweight for bench or tool kit. 



NOT A KIT 

rnrr Special Introductory 
flirt Offer for limited time 
onlv: Set or test leads 
Free with each CAPACITEST. 

Order direct from manufacturer 
— Include $3 deposit with 
C.O.O.'s. Save PP & COO fees, 
send S9.95 & we'll pay postage. 



'Ay The Bar jay CO. 145 West 40 Street|New York 18, N.Y. 
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FIELD 

TECHNICIANS 

Broaden the scope 
of your career with Bendix Radio f 



Get 
these BIG 
ADVANTAGES! 




tatus 
representing 
field. 



If you have 5 or more years of electronics experience, you 
benefit many ways as a Bendix Radio Field Engineer. 
You will receive full pay while you go to our company- 
sponsored school in Baltimore. Then, you will be 
given a key assignment in the United States 
Write, or overseas with responsibility of 

con or t^ire maintaining search and surveil- 

employmeht lance radar equipment made 

supervisor Dept.v D y Bendix Radio. 



"Radio 

DIVISION OF B6ND1X AVIATION CORP 

Towson 4, Maryland 
(Phone VAIIey3 2200J 




A 



Can you think . . . 
faster than this Machine? 




Trav-flectric 

%2£ CONVERTERS 



Control Panel of GEniaC set up to do a problem in 

check valve research. 

Be careful bffore you answer. GENIAC the first electrical 
brain construction kit is equipped to play tic-tactoc. cipher 
and encipher codes, convert from binary to decimal, reason 
(In sVllofjisms) as well as add. subtract, multiply and 
divide. Specific problems in a variety of fields — actuarial. 1 
policy claim settlement, physics, etc., can be set up and 
solved with the components. Connections are solderless 
and are completely explained with templates In the 
manual. This covers circuits and shows how new ones 
can be designed. 

You will find building: and using GEN 1 ACS a wonderful . 
experience: one kit user wrote us: "This kit has opened 
up a new world of thinking for me," You actually see how 
computing, problem solving, and game play (Tlc-tac-toe. 
nlm. etc.) can be analyzed with Boolean Algebra and the 
algebraic solutions transformed directly Into circuit dta* 
grains. You create from over 400 specially designed and 
manufactured components a machine that solves problems 
faster than you can express them. 

Schools and colleges, teachers of science or math, engi- 
neering, philosophy or psychology will find these excel- 
lent demonstrators of circuitry, solutions in symbolic 
logic, theory of numbers, cybernetics, and automation. 

Note: Teachers take advantage of our \orf c discount to 
educational institutions and for proup purchases. 

SEND for your GENIAC kit now. Only $19.95 with Over 
four nundred components and parts, fully iliustrateo man- 
ual and wiring diagrams. We guarantee that if you do not 
want to keep GENIAC after one week you can return it for 
full refund plus shipping costs. 

MAIL THIS COUPON 

SCIENCE KITS, Dept. RE-17, Oliver Garfield Co. 
126 Lexington Ave., N.Y. 16, N.Y. 

Please send me: 

1 GENIAC Electric Brain Construction Kit and Manual. \ 

SI 9.95 (East of Mississippi) 

520.95 (Elsewhere In United States) 

S 2 1.95 (Outside the United States) i 

Returnable in seven days for full refund if not satisfied. 

I enclose $ In full payment. 

My name and address are attached. 
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110 A.C. HOUSE 
CURRENT 

ANYWHERE 

You Drive or Cruise 



For 6 and 12 Volt t l"l 

Car Batteries— T I 1 

Capacities: 10 fo ■ UP 

125 Watts I ■ 

NO INSTALLATION 

Just plug into cigar lighter 
on dash of car, truck, or 
boat— and away we go 

• OPERATE PORTABLE TV, 

• SMALL DO-IT-YOURSELF 
•TOOLS WHEREVER NEEDED 
One of the great conven- 
iences of our electronic age 




PORT ABLE TV 



101 4 
USESf 



ALL ELECTRIC 
SHAVERS 



DO-IT-YOURSELF 
• HOBBY TOOLS 



SEE YOUR ELECTRONIC PARTS DEALER OR JOBBER 

TERADO COMPANY 

OESIGNERS & MFRS. OF ELECTRONIC EQUIPMENT SINCE 1927 



1057 RAYMOND AVE., ST. PAUL 14, MINNESOTA 



BUSINESS (Continued) 

Elect rovox Co., Inc., East Orange, 
N. J., developed a new needle sales 
training manual for dealer sales per- 
sonnel. It stresses instructions on how 
to remove old needles, and briefs cleiks 
on how to identify customers* needles. 

New Plants and Acquisitions 

Shure Brothers, Inc., opened a scien- 
tific manufacturing center in Evanston, 
111. The company distributed a special 
descriptive brochure outlining the fa- 
cilities of the new plant. 

Weston Electrical Instrument Co., 
Newark, N. J., opened district sales of- 
fices in Los Angeles, Cincinnati, Phila- 
delphia, and in Union, N. J. 

Electronic Measurements Corp. is 
now located at new larger quarters at 
625 Broadway, New York City. 

Cannon Electric Co., Los Angeles, 
signed a 10-year lease for 100,000 
square feet of space for its Diamond 
Division in Salem, Mass. Cannon ac- 
quired the facilities and inventory of 
Diamond Manufacturing Co., Wake- 
field, Mass., last year. 

Cornell-Dubilier, South Plainfield, 
N, J., completed acquisition of the ma- 
jority of stock of Tobe Deutschmann 
Corp., Norwood, Mass., power capacitor 
manufacturer. 

Philco Corp. purchased Sierra Elec- 
tronic Corp., San Carlos, Calif., in a 
move to expand its research, engineer- 
ing and development facilities. The 
subsidiary will move to a new plant in 
Menlo Park, Calif, next month. 

Madison Fielding Corp., Brooklyn, 
N. Y., was established by Leonard Feld- 
man and Stephen E. Lipsky, for the 
manufacture of hi-fi units and com- 
ponents. 

Business Briefs 

. . . Hickok Electrical Instrument Co., 
Cleveland, inaugurated a new serv- 
ice-instruction warranty policy on its 
test instruments. Parts and workman- 
ship still carry the RETMA 90-day 
guarantee but, in addition, a 1-year 
service-instruction warranty is also in- 
cluded. The company reported a 50% 
increase in sales of its meters. Hickok 
negotiated a 100% production con- 
tract with Supreme Electronics Corp. of 
Greenwood, Miss., to accommodate this 
increased business. 

. . . United Motors Service, Detroit, 
Mich., established a new school on re- 
pair and maintenance of its Delco auto 
radio and Guide Autronic Eye head- 
lamp control. Instructions on transis- 
tors will be included. Classes will be 
held in key cities across the country. 
. . . RCA granted three college scholar- 
ships worth $800 each annually to out- 
standing graduates of RCA Institutes. 
. . . ORRadio Industries, Inc., Opelika, 
Ala.; Elektra Corp., New York City; 
Duotone Co., Keyport, N. J., and Reco- 
ton Corp., Long Island City, N. Y., 
joined the Institute of High Fidelity 
Manufacturers, bringing total member- 
ship to 74. 

. . . RETMA changed the name of its 
Statistical Dept. to the Marketing Data 
Dept. and broadened its scope. end 
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Obituary 

John S. Mills, at one timt* vice presi- 
dent in charge of sales and advertising 
for Tele-Tone Radio Corp., president 
of Rico Television Corp. and an ex- 
ecutive with several other well-known 
firms, in Miami Beach, Fla. He recently 
established Mills Electro-Dynamics 
Corp., Coral Gables, Fla., hi-fi systems 
manufacturing firm. 

Personnel 

J. Frank Leach 
iiT^^^i joined Amphenol 

/^^Pj^fc Electronics Corp, 

Chicago, 111., as di- 
^9 flfjBl rector of manufac- 

I turing. He comes 

to the company 
from Studebaker- 
Packard where he 
was director-production programming 
and control, and traffic. 

A. R. Hopkins, 
manager of the 
RCA Broadcast 
and Television 
Equipment Dept., 
was appointed to 
the newly created 
post of manager- 
Commercial Elec- 
tronic Marketing Dept., Camden, N. J. 

William Q. Ni- 
cholson, director of 
engineering for the 
Instrument Divi- 
sion of Hycon 
Manufacturing Co., 
Pasadena, Calif,, 
was promoted to 
chief staff engineer 

r* a r> aa\ - * for the company. 
David C. Adkins 

joined CBS-Hy- 
tron, Dan vers, 
Mass., as public re- 
lations manager. 
Prior to joining the 
company he was 
managing director 
of the Greater 
Lvnn (Mass.) Chamber of Commerce. 

Douglas F. Hud- 
^^M^ son, vice president 

^^^^^k and director of 

^ Pernio, Inc., Chica- 

^■f^ v go, manufacturer 
^Br\ I of Fid^litone pho- 

nograph needles 
^■(r^^k an d accessories 
^^r^^M was elected presi- 
dent of the company by the board of 
directors. 

JANUARY, 1957 
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Quickly Spots and Corrects TV 
Picture Tube Troubles Without 
Removing Tube From the Set 

TESTS the picture tube for 
all the important factors 
which determine the quality 
of the tube. 

RESTORES emission 
and brightness. 

REPAIRS inter-element 
shorts and open circuits. 
Stops leakage, 

LIFE TEST checks gas content 
and predicts remaining 
useful life of the picture tube. 

GRID CUT-OFF reading 
indicates the picture quality 
customer can expect. 

QUALITY DESIGN makes it 
easy to use. Provides 
quick reading at a glance. 



CRT 400 PROVES REAL MONEY-MAKER 

Here's what Joe Driscoll oj TV Trouble 
Shooters, St. Paul, Minnesota says: 44 It has 
made more money for us than any other 
instruments, wiith the possible exception of tube 
checkers. We make an additional charge each 
time we use the instrument in the home to 
check or correct picture tube conditions. 
We have been able to convince customers much 
easier that their old tubes need replacing 
and have enjoyed a nice profitable business 
from the sale of new picture tubes without 
leaving any doubt whatever in the customer's 
mind that he needed a new tube!* 

This is typical of the experience of thousands 
of servicemen using the CRT 400. It cuts 
service-operating costs . . brings new profits. . 
builds customer good- will ... quickly pays 
for itself. Also saves money on TV set trade-in 
reconditioning. Has 4Vfc-inch 
plastic meter. Easily portable. NET ^O^W 

See Vour Distribute today or Write for Bulletin No. 400 -E 



Makers of CRT", DYNA-QUIK, DYJNA-SCAN and CALIBRATOR 

B&K MANUFACTURING CO. 

3726 N. Soothport Ave. • Chicago 13, Illinois 



EASY TO LEARN CODE 

II Is easy io learn or Increase speed 
with an Instructograph Code Teach- 
er. Affords the quickest and most 
practical method .vet developed. For 
beginners or advanced students. 
Available tapes from beginner's al- 
phabet to typical messages on all 
subjects. Speed range 5 to 40 WPM. 
Always ready— no QRM. 

ENDORSED BY THOUSANDS! 

The Instructocraph Code Teacher 
literally takes the place of an oper- 
ator-Instructor and enables anyone to 
learn and master code without fur- 
tner assistance. Thousand, of successful operators have 
•"acquired the code" with the I n «t ru ct 3 K ra p h S y atern . 
Write today for convenient rental and puxcnaae plan*. 



INSTRUCT06RAPH COMPANY 



4701 Sheridan Rd.. Dept. RC. Chicago 40. III. 



NEW! 4 Transistor Pocket Radio! 

Size of cigaret pack- 
age: 2%" x 2" x 1". 
No external antenna 
needed Very sensi- 
tive, loud volume 
Uses 12V2-cent flash- 
light battery, lasts 
120 hours. Printed 
circuit 

Fully wired, $29.50 

1-transistor kit, $9 50 

Order now from 
GARDINER ELECTRONICS CO., • Department 12 
2545 East Indian School Road • Phoenix, Arizona 




Complete kit, $23.50 
2-transistor kit, $15.50 
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MASTER 

(21st EDITION) 

■ What product best fills your needs? 
• What does it look like? 
| # How does it compare? •Who makes it?| 
• What does it cost? 

Up-to-the-minute answers to all 
these questions are in The 
MASTER. Containing four to five 
times the product coverage of 
any other buying guide — there 
is no catalog like it. It is 350 
factory-prepared catalogs in one 
bound volume. 

1546 PAGES... 

the world's largest electronic 
parts 
catalog! 





$295 



ONLY 

from parts distributors 

SERVICEMEN, DEALERS! Buy, sell and 
bill direct from The MASTER. It 
shows list prices! 

HAMS, EXPERIMENTERS! At your 
fingertips, those hard-to-get items 
found only in The MASTER. 
HI-FI FANS! Pre-select components 
in your home. Hear them demon- 
strated at your dealer. 
RESEARCH MEN! Specify, design more 
rapidly ... all the latest data in one 
bound volume. 

1546 PAGES OF THE MOST CURRENT DATA ON: 
TUBES -TEST EQUIPMENT • CAPACITORS 
CONTROLS • TRANSFORMERS • RELAYS 
ANTENNAS • HI-FI • RECORDING 8, PA 
WIRE & CABLE • RESISTDRS -'KITS. ETC. 

• Over 125,000 items • Complete 
descriptions • Specifications — Prices 

• 11,250 illustrations • Fully indexed 

• 8 1 / a x 11", 6 lbs. 
No matter what electronic component you look for 

YOU FIND IT FASTER 
IN THE MASTER 

Get the 1957 edition from local 
parts distributors — or write for list. 

THE Radio-Electronic MASTER 
60 Madison Avenue, Hempstead, 



Edward M. Boykin. C. Harper Bru- 
baker, Clarence A. Shoop and Roy E. 
Wehndahl. executives of Hughes Air- 
craft To., Culver City, Calif., were ap- 




pointed vice presidents. Photo shows 
(seated) C. Harper Brubaker (left), 
new vice president of planning and 
programming, and Edward M. Boykin, 
vice president-field operations; (stand- 
i ing) Roy E. Wendahl (left), vice presi- 
I dent and manager of Tucson. Ariz., 
operations, and < 'larence A. Shoop, 
vice president-flight operations. 

Personnel Notes 
I . . . Frank M. Folsom, president of 
RCA, will receive the 1957 Gold Medal 
of Achievement from the Poor Richard 
Club, an association of advertising 
executives at its 52nd annual dinner 
in Philadelphia, Jan. 17, commemorat- 
ing the 251st anniversary of Benjamin 
Franklin's birth. 

. . . Henry F. Argento was named vice 
president— commercial sales for Ray- 
theon Manufacturing Co., Waltham, 
Mass. He had been vice president and 
general manager of the company's 
now discontinued Television and Radio 
Operations in Chicago. F. D. Edes was 
named assistant to the vice president 
and general manager of Raytheon's 
Receiving and cathode-ray tube op- 
erations in Newton, Mass. He had been 
assistant secretary and treasurer of 
Raytheon with offices in Chicago. Vinton 
K. Ulrich, former general sales man- 
ager of David Bogen Co., joined Ray- 
theon as head of applications engineer- 
ing for the Receiving Tube Division, 
... Victor Mucher, president of Claro- 
stat Manufacturing Co., Inc., Dover, 
N. H., has been appointed to serve on 
the board of directors of the New 
Hampshire Manufacturers Association 
for 1956-57. 

. . . James E. Smith was elected chair- 
man of the board of directors of Na- 
tional Radio Institute, Washington, 
D. C. J. Morrison Smith was elected 
president, and Edward L. Degener, sec- 
retary and treasurer. 
. . . Bernard O. Holsinger, general 
sales manager of the Sylvania Radio 
and Television Division was appointed 
to the newly created post of director 
of sales promotion for the company. 
He will move his offices from Buffalo 
to New York. 




NORELCO 

SERIES 

FULL RESONANCE 
TWIN-CONE 

SPEAKERS 




Norelco's twin-cone speakers are de- 
signed to meet the problem of high 
and low frequency dispersion in a 
single speaker. The large (heavy) 
cone is designed to produce good 
bass while the small (light) cone radi- 
ates higher frequencies. 

Eliminating operating inefficiency ex- 
perienced in multiple speaker cross 
over systems, Norelco's twin-cone is 
driven by a single voice coil — produc- 
ing a flat response with exceptional 
reproduction of transients. Based on 
economy and value any one of the 
Norelco FRS twin-cone speakers is 
your best choice. If your neighbor- 
hood dealer does not stock Norelco 
write direct to North American 
Philips Company, Inc. giving your 
dealer's name and address. 



add to . . . and improve any 
sound system with tforelc^ 

* FULL RESONANCE SPEAKERS 



Write today to Dpt. D-1 for brochures 
and prices of these unique speakers. 

North American Philips Co., Inc. 
100 E. 42nd Street 
New York 17, N. Y. 
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PEOPLE (Continued) 
. . . Lawrence J. Epstein and ( harles 
Ray were promoted to director of sales I 11© 
and merchandising, and jobber sales 
manager, respectively, for University 
Loudspeakers, Inc., White Plains, N. Y. 
Epstein had been general sales man- 
ager, and Ray, sound sales manager. 
. . . George Priedl, Jr., joined Litton 
Industries, Beverly Hills, Calif., parent 
company of Triad Transformer Corp., 
as vice president. He comes to the 
company from Link Aviation where he 
had been vice president and director 
of advanced planning. 
. . . Leon Podolskv, technical assistant 
to the president of Sprague Electric 
Company, North Adams, Mass., re- 
ceived an engineering award at the 28th 
annual Fall Meeting of RETMA and the 
IRE held in Syracuse last fall. 
. . . Richard M. Fielding, advertising 
and sales promotion manager of the 
Philco TechRep Division, Philadelphia, 
Pa., was promoted to supervisor of 
public relations for the Government 
and Industrial Division. 
. . . Rear Admiral Dwight M. Agnew, 
USN (Ret.) was elected a member of 
the board of directors and vice presi- 
dent in charge of public relations for 
Capitol Radio Engineering Institute, 
Washington, D. C. 

. . . Burtis E. L&w ton joined Allen B. 
Du Mont Laboratories, Inc., Clifton, 
N. J., as senior applications manager 
in the Industrial Tube Sales Dept. He 
had been electronics service and sales 
manager for H. S. Martin & Co, 
. . . George R. Haase, vice president 
and general manager of the DuKane 
Corp., St. Charles, 111., was elected 
president of the company. J, McWil- 
lianis Stone, president since 1922, is 
now chief administrative officer and 
chairman of the board. 
. . . Jules F. Maier, manager— product 
control of the RCA Tube Division, Har- 
rison, N. J., was promoted to ad- 
ministrator-Tube Industry Sales, Tube 
Division. 

. . . Harry G. McKenzie is the new 
general sales manager of Gray Re- 
search & Development Co., Manchester, j 
Conn., manufacturers of hi-fi systems ' 
and electronic equipment. He joined j 
the company last June, 
. . . Ed Grigsby, Altec Lansing Corp., 
was appointed vice chairman of the In- 
stitute of High Fidelity Manufacturers 
Show Committee for the Los Angeles 
High Fidelity Show. Lee J. Goodman, 
Radio Craftsman, Los Angeles, was 
added to the committee headed by 
Edward A. Altschuler, American Elec- 
tronics. END 



moves to the COLISEUM! MARCH 18-21 • NEW YORK CITY 

SO BIG it takes all 4 floors of New York City's Coliseum to hold this year's great 
annual IRE Radio Engineering Show. For 4 phenomenal days the largest show ever 
assembled will open its doors to more than 41,000* engineers just 4 minutes from 
Times Square. 

IS IT TOO BIG-not for a 12 billion dollar and still growing industry! More than 
200 papers presented by 22 professional groups at the Convention's 55 technical 
sessions will summarize ail that's new in radio-electronics research and develop- 
ment ... the 834 exhibitors will also represent over 80% of the productive capacity 
of the industry. Not by a long shot is this show too big for what will soon be our 
nation's largest industry. Plan now to be at this vitally important radio-elec Ironies 
show! 

*4 1,017 engineers and businessmen from coast to coast and 
in every field of radio electronics attended the 1956 Radio 
Show . . . the forecast for 1957 is even h igher! 

Registration: 
IRE Members $1.00 
Non-Members. $3.00 




PRODUCTION & 3 lecture halls 
9 3rd floor: INSTRUMENTS & COMPONENTS 

"I ' r ( # /I 

2nd floor: COMPONENT PARTS 9 j 




1 st floor: 
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CONVERSIONS 

21" 24" 27" 
REDUCED TO THE 
NEW PORTABLE 
9 »NCH SCREEN 
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big 

reasons 
why 

gy\vj mTROLE 

is "The Choice of Better Service 
Dealers Everywh 

/ MERIT 

2 QUALITY 

3 RELIABILITY 

The original product for 
quieting noisy controls 
and switches . . . the 
universal lubri-cleaner 
for TV and radio . . . 

Say "QUIET ROLE" fer- 
vour distributor . . . 
be sure you get it. 

S.* ft *« manufactured by 

t 




The 

Institute of 

Radio 

Engineers 



1 East 79th Street, New York 21, N. Y. 



NEW— TRANSISTORIZED 
RADIO KIT 




QUItTROLE 

COMPANY inc. 

Spartanburg, South Carolina 



IN V Active Radio & TV Distributor* 
CANADA: W 58 Spadina Ave., Toronto 2B, Ont. 



Model TK-104, a professionally 
engineered, completely transis- 
torized receiver kit. 

• 4 Transistors 

• Printed Circuit Chassis 

• Self Contained Speaker— 18 mw. Out- 
put 

• External Phone Jack 

• High Gain Ferrite Loopstick Antenna 

• Texon Leather Case 

• Completely Sub-miniature 
Measures Only 6x4x2" 

• Complete Easy To Follow Instructions 

Model TK-201. a two transistor preamplifier 
kit on a printed circuit board. Complete with 
all parts and simple, easy to follow instructions. 
The wide frequency range of this preamplifier 
will please even the most discriminate audioPhile. 
Order from your dealer or jobber or for more 
imormation write today to: 



THAN 'KIT ELECTRONICS 

467 SOUTH 5th AVE.. DEPT. RE. MT. VERNON, H. T. 
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STAN- BURN 




uturamic 

915 S. Broadway 
Park Ridge, 
Illinois 



i a 

technical 

Literature 




Any or alt of these catalogs, bulletins, or 
periodicals are available to you on request 
direct to the manufacturers, whose addresses are 
listed at the end of each item. Use your letter- 
head — do not use postcards. To facilitate identi- 
fication, mention the issue and page of RADIO- 
ELECTRONICS on which the item appears. 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS. 



PICTURE TUBES 

TV Life on the Brighter Side fea- 
tures RCA Silverama super-aluminized 
picture tubes. Its descriptive material 
is accompanied by cartoons on the sub- 
ject of TV, taken from past issues of 
Radio-Electronics. 

RCA Distributors* 

CAPACITORS 

Information on the electrical and 
mechanical interchangeability of single, 
dual, triple and quadruple capacitor 
units, a list of the manufacturer's 
electrolytic capacitors for TV receivers 
and an index of his complete line of 
products are contained in the 24 pages 
of TM-1-1. 

Pyramid Distributors, or Pyramid 
Electric Co., 1UU5 Hudson Blvd., N. 
Bergen, N. J. 

HI-FI 

Catalog 117, Guide to High Fidelity 
Loudspeaker Systems, and Catalog 118, 
How to Choose High-Fidelity Speakers 
and Components, together compose a 
32-page guide to speaker system selec- 
tion. 

118 gives special attention to the new 
building-block kit (which includes 
matched components and wiring har- 
ness) and presents wiring diagrams 
along with a crossover network chart. 

Electro-Voice, Inc., Buchanan, Mich., 
25c. 

RADIO AND TELEVISION CAREERS 

A 65-page catalog outlines home- 
study courses in radio and television 
and describes job and career oppor- 
tunities in these fields. 

National Radio Institute, Washing- 
ton, D. C. 

SERVICE MANUALS AND THEIR USE 

How to Use Supreme Publications for 
Faster Television and Radio Repairs 
details Supreme service publications 
and particularlizes the new 1957 TV 
manual. 

Supreme Publications, 1760 Balsam 
Rd., Highland Pk., Ill 



CATHODE 

ONE 

G.E. Type 
S15.80. 10BP4... 

19.10 12LP4A 

12QP4 

18.75. 12UP4 ... 

20.75. 14CP4.,. 
I 15DP4 

33.75. 16AP4 

32.20. 16DP4A... 

23. SO. 16KP4 

27.20. 16KP4A*. 

33.75 16GP4 

| 31.50. 16LP4A. ... 

31 .50. 1GWP4 

I 23. SO 17BP4 

1 27. SO. 17BP4B". 
I *Aluminlzed 
I INQUIRE FOR 

I STAN-BURN CRT T 



RAY TUBE SPECIALS 



YEAR GUARANTEE 



STAN- 
BURN 

SIO.OO 
13.95 
10.50 
15.00 
13.75 
14.50 
18. SO 
15.25 
15.75 
18.75 
18.75 
15.25 

. 15.25 
15.75 
18.75 



STAN- I 
BURN I 
S20.SO , 
21 SO I 



G.E. Type 

S30.75 17CP4. 
33.90. 17GP4. 

24.75. 17LP4 18. OO 

37.00..19AP4A.. 24. OO 

28.35. 20CP4A 18.95 

32. 1 0. 20CP4BV. 21.95 

36.0O..21AP4 25.00 

29.75. 21EP4A . 20.15 

33.50. 21EP4B*.. 23.25 

30 90. .21FP4 21.15 

37.00. 21MP4 . 26.25 

29.75. 21YP4 22. OO 

1O0.OO. 24AP4 56. OO 

46.60. 24CP4A*, 38.00 

48.20. 24DP4A* . 39. OO 



ANY TUBE TYPE NOT LISTED | 

UBES RCA LICENSED— Mfd. by Lincoln , 



PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
S20 WORTH OF ELECTRONIC PARTS IN GRAB-BAG | 
consisting of: Porcelain sockets, coils, speaker, trani^ ■ 
rcsls, cond. ONLY . .51.98 (plus 50c postage) . 

TAPE RECORDERS— Famous Brand * ■ 

SPECIAL SPECIAL I 
List Pr. S249.95 $169.00 List Pr. $120.05 579.95 ■ 
List Pr. 100.95 129.00 List Pr. 70.95 59.95 - 
Write for complete illustrated details. | 

RECORDING TAPE— TOP QUALITY ■ 

Plastic base — 1200 Foot on 7" Reel — Freq. nespon.se: ■ 

50-15,000 cps. ■ 

Ked oxide base Lots of 12. ea. SI. 49 | 

Same — 600 foot on 5" Reel Lots of 12, ca. 



complete line of kits — see reference pages. 



El CO see pages 37-38 

QUALITY, .see page 178 
KARLSON. see page 167 
JENSEN sec page 172 



ARK AY see Page 183 

PRECISE see page 32 

CABI N ART see page 182 
ELECTRO-VOICE 

see third cover 



All domestic orders will be shipped prepaid for a 
limited time. Send us your list. Order by Manufac- 
turer and Model Number of item. 



I 4 SPEED PORTABLE RECORD PLAYER with MONARCH 

CHANGER — Ronetto cartridge Two Tone Case $33.95 

I VM 4 Speed portable changer ampl. with 2 tube 

plifior S39.95 



| WEBSTER 4-spocd "Magic Mind" automatic Ronette, 
Sonotone or Astatic flip-over cartridge S24 - 9 _ 5 



I MONARCH Model UA6U 4 SPEED AUTO. INTERMIX 
CHANGER with crystal cartridge S22.95 

■ Same with GOLD RING #500 S.S S25.95 

■ Same with G,E. RPX6SO S26.95 

I Same with G.E. RPXOS2-Diam. sapph. 38. 95 

45 RPM SPINDLE 1.88 

TU-8 MONARCH 3 Speed MOTOR & TURN- 
| TABLE UNIT (less arm) NEW LOW PRICE. .. 3.95 

m SONORA-4 TUBE SUPER HET— AC 'DC— EBONY S11.50 

| Above in RED, WHITE. MAHOG 12.50 

SONORA 17" TABLE MODEL TV 588.82 



AUTO ANTENNAS AND SPEAKERS 

UNIVERSAL 3 sect — 48" lead ea. S2.25 

Lots of 10 ea. 2.00 

UNIVERSAL 2 sect 54" lead. ... ea. 1.75 

Lots of 10 ea. l.SO 

REAR SEAT SPEAKER KITS complete with Grille. 

Wired switch, matching hardware, etc. 6x9 SS-OO 

S X 7 ^ 4.50 



PACKAGED KITS 

ANY PACKAGE ONLY. 

25 RADIO KNOBS 
50 TERMINAL STRIPS 
30 TUBE SOCKETS 
1 LB. HARDWARE 
lOO SET SCREWS 
10 VOLUME CONTROLS 
2S FT. SHIELDED WIRE 
25 CHOKES & COILS 
25 MICA CAPACITORS 
40 TUBULAR CAPACI 
TORS 

lOO IN5. RESISTORS 

(STANDARD) 
lOO INS. RESISTORS 

(Deluxe) 
lOO KNOB SPRINGS 



98c 



ROLLS (25 ft ea.) 
HOOK UP WIRE 
PLASTIC BOX 
ASST O SPRINGS 
BATTERY PLUGS & 
SOCKETS 

WIRE WOUND RE- 
SISTORS 

ASSORTED TRIM- 
MERS 

TV & IF TUNER 
SLUGS 

ROTARY SWITCHES 
CERAMIC CAPACI 
TORS 

METER TYPE RE* 
S I ST. W /WOUND 



SPEAKERS— ALN ICO V 



12" 



Lot of IP (ea.) 



99c 
SI. 09 
1 .89 
1.80 
1.98 
2.50 
3.75 



1.19 
2.08 
1.98 
2.18 
2. 75 
3.98 



DEALERS: Write for low cost Prices and catalogs ' 
on '56 models— H A LLIC R AFTE RS„ SUPERIOR. NA- 
TIONAL, PRECISION, HICKOCK. TECH MAST ER, 1 
G.E., WESTINGHOUSE. TUNG-SOL, MAJESTIC, I 
GRUNDIG, ARKAY ITS, DELCO. GEN. MOTORS. * 
BOGEN, ELECTRO-VOICE, MAHMON KARDON GAR- 1 
RARD, KARLSON UNIVERSITY, H. M . SCOTT. 1 
Address all inquiries to Dept. RE-1. 

' compiTtFhig h~f7d eTitT depTrtmen t. sen d us ■ 

I YOUR LIST FOR LOWEST QUOTATIONS ON ANY ITEM | 

I We invite export inquiries and offers. Our export de- 
partment will give special attention to expediting | 
foreign orders at minimum commissions. Wc are 

I authorized distributors for United Motors, all Delco ■ 
and Gen, Motors Auto Radio parts in stock. ■ 

I We also carry a complete line of popular makes of _ 
Radio Tubes at 50/10 discount. Also many other | 
special purpose and transmitting types, and alt dec- 

Itronic parts and equipment at lowest prices. Send ■ 
us a list of your requirements for prompt quotations. ■ 

I Terms: 20° o with order. Balance C.O.O. All pr ces m 
F.O.B.. NEW YORK Warehouse. Minimum order SS.OO | 
Write for our latest price list and Hi-Fi Catalog RE-1. 
| All Prices Subiect to Change Without Notice I 
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PARTS 

Catalog 200D-3 cross-references by 
classification and type the maker's 
ceramic, electrolytic and mica capaci- 
tors, filters, hardware, printed circuits 
and other items. 

Cornell-DubUier Electric Corp., Dept. 
63, 333 Hamilton Blvd., S. Plainfield, 
N. J. 

PHONOGRAPH NEEDLES 

A dictionary of needle terms is one of 
the features of Jenselector, a reference 
guide for correct phonograph needle 
sales. The replacement guide is so keyed 
as to make it possible in many cases to 
fill an order for a customer who does 
not have full information on his record 
player. Illustrations of pickup heads — 
to be shown the customer — are an addi- 
tional aid. 

Jensen Industries, Inc., 7333 W. 
Harrison St., Forest Pk., Ill, $2. 

LEE DE FOREST STORY 

Because this year is the 50th anni- 
versary of Dr. de Forest's invention of 
the grid vacuum tube, a 5 x 7 inch, 12- 
page illustrated booklet in two colors 
has been added to a series of biographies 
about industrial founders, Fathers of 
Industries. The back cover of the 
booklet is blank to allow for the spon- 
sor's message. 

Mercer Publishing Co., 16 E. 52d 
St., New York 22, N. Y., minimum 
order of $1 for 10 booklets; lower 
large-quantity prices. 

REPLACEMENT PARTS 

The 1957 issue of Repl-Guide (No. 
U09) covers all coils and transformers 
found in practically every TV set pro- 
duced up to early 1956. The first 11 
pages of this 127-page catalog list filter 
chokes, filament and power transform- 
ers and if-rf coils offered by the maker. 
The remainder presents manufacturers' 
part numbers. 

Merit Coil & Transformer Corp., 
4427 No. Clark St, Chicago U0, III. 

SILICON RECTIFIERS 

The latest information on silicon 
rectifiers is graphically illustrated by 
numerous charts and lists in the 20 
pages of a new Silicon Rectifier Hand- 
book. 

Sarkes Tarzian, Inc., Rectifier Div,, 
U15 No. College Ave., Bloomington, 
Ind., $1. 

RADIO, TV AND ELECTRONICS 

Catalog No. 571 is a complete buying 
guide for everything in the fields of 
radio, TV and electronics. 

Bur stein- Applebee Co., 1012-1 U Mc- 
Gee St., Kansas City 6, Mo. 

POWER AND GAS TUBES 

Technical data on 175 types of tubes, 
including vacuum power tubes, recti- 
fiers, thyratrons, ignitions, magnetrons 
and vacuum-gauge tubes, is presented 
in PG101C by thumb-nail descriptions, 
charted dimensions, ratings, operating 
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— Solve hundreds of tough TV troubles 
in seconds with the latest book in the 

G/L TECHNICIANS' BOOK CLUB 




Just afT the pres.— RAPID TV 
REPAIR by G. Warren Heath! A 
unique and practical servicing 
guide to help you solve the 
toughest TV servicing jobs eas- 
ilv. Lists over 500 tough prob- 
lems alphabetically with symp- 
toms, causes and cure. Cross 
referenced where necessary. Can 
be worth hundreds of dollars to 
you in time saved and money 
earned. Sells for $1.60 nation- 
ally — Read how you can get it 
for only $3.35! 



HOW THE BOOK CLUB WORKS 

Through mass printing and distri- 
bution, the G/L TECHNICIANS' 
BOOK CLUB enables you to get 
RAPID TV REPAIR and other fine 
books on servicing at a saving of 27% 
on a money-saving one-at-a-tiine plan. 
Examine the books in your own home 
at our risk. Keep only the books you 
like— pay only for those you keep. 
Reap the savings of mass publishing. 



HOW TO ENROLL 

Just fill out the coupon below ami indicaie the 
book you want. SEND NO MONEY NOW ! Look 
the book over. If you like it, keep it and »end 
remittance. If you don't send it back. Every 
three or four months a new book is published 
which you receive under the 9a«re FREE in- 
spection plan. You npree to take a minimum of 
only four book9 over the full term of your mem- 
bership. You may cancel at any tiruc after that. 
These beautifully bound clolh-cov*-r books by 
top writers cost $4.60 retail — club members get 
them at a 27% discount— $3.35 each. Join now 
to take advantage of this exceptional saving! 

THESE BOOKS ALREADY PUBLISHED 



The Oscilloscope— By 
George Zwick 



• Probes — By 
Clifford and 
Zitcconi 

» The VTVM 
Rhys Samuel 



Martin 
Bruno 



- By 



• Sweep and Marker 
Generators for Tele- 
vision and Radio — By 
Robert G- Middleton 

• Servicing Record 
Changcn— By Harry 
Mi leaf 



GRAMER 

HALLDORSON 

OUTPUT 
TRANSFORMER 

(PART NUMBER H-4111) A specific response 
curve throughout the range (10 to 100,000 cps) 
is provided with each unit. 



FOR ULTSA-LINEAR 
APPLICATIONS 




HIGH-FREQUENCY RANGE 
EXTENDED BY HIGHLY 
SPECIALIZED WINDING 
TECHNIQUES. 
EXTREMELY LOW RANGE 
IS ASSURED THROUGH USE 
OF GRAIN ORIENTED HIGH 
SILICON CORE MATERIAL. 



PRIMARY has screen taps for triode-tetrode operation. 
SECONDARY is tapped for 4, 8 or 16 ohm voice coll. 




AVAILABLE AT 



RADIO CO. 

913 ARCH ST. PHILA., PA. 

Branches: Camden. Atlantic City & Trenton, N. J. 
Norristown. Pa. Wilmington, Del.. Salisbury, Md. 



TO BE PUBLISHED SOON 

• HOW TO SERVICE COLOR TV RECEIVERS 
—Robert G. Middleton 

• TV AND RADIO TUBE TROUBLES— Sol Heller 

• TV — IT'S A CINCH— E. Aishe.g 

• WORKING WITH THE 'SCOPE— A. Haas 

• TRANSISTORS 

• SERVICING TAPE RECOROERS 

- - - - - NO-RISK COUPON - — - - 

Gernsbock Library Inc. 
154 West 14th St. 
New York 1, N.Y. 

□ Begin my enrollment with the book checked 
below. Send me book for FREE 10-day trial. 

□ Rapid TV Repair □ The V.T.V.M. 

□ SweeP and Marker 

Generators □ probes 

□ Servicing Record 

Changers □ The Oscilloscope 

O Send me more information on the G/L TECH- 
NICIANS' BOOK CLUB 
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(Please print) 

Street - ,.- 

City - - State.... 




DeRO 



TV AIDS 

PROFITS 



— MORE FOR YOUR MONEY—" 

New and Hot! 

DeRO-Juvenator 
model RPS-2 
For Use In 
PARALLEL 
or SERIES 
FILAMENT 
CIRCUITS 



Small. Compact 
One piece con- 
struction 




Look for This! 

Dynamic 
COUNTER 
DISPLAY 

DoRO quality parts are 
packaged Tor easy Iden- 
tification. Look for the 
DeRO trademark on all 
television accessories. 

Where Qualify Counts — Buy DeRO/ 




AT ALL LEADING DISTRIBUTORS! 
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10PG 10 Watt Hi-Fi Amplifier 

Here is new styling with a full set of 
controls providing exceptional flexibility in a 
moderately priced amplifier. Simple efficient 
flat compact design features modern feed- 
back circuitry, record compensator, loudness 
control, wide range bass and treble controls, 
rumble and scratch filters, and six inputs, in- 
cluding one for tape head. Frequency Re- 
sponse: ±0.5 DB. 20 to 20,000 CPS. Distor- 
tion: 2% harmonic and 3% intermodulation 
at 10 watts. Cabinet Charcoal Gray and 
Brass. 

Net Price to user _ .57.50 




15PG 12 Watt Hi-Fi Amplifier 

The best buy in the medium priced field. The 
all new deluxe I5PG features the most ad- 
vanced circuitry, the highest quality compo- 
nents and greater flexibility of controls. It 
provides feedback throughout, separate turn- 
over and roll-off record compensators, new 
loudness control, wide range bass and treble 
controls, rumble and scratch filters, and six 
inputs including tape head. Frequency Re- 
sponse: ±0.5 DB. 20 to 30,000 CPS. Distor- 
tion: 1% harmonic and 2% intermodulation 
at 12 watts. Cabinet in charcoal gray with 
brushed brass trim and front panel. 
Net Price to user 69.50 

20PG 20 Watt High Fidelity Amplifier 

An all new amplifier with all the new features 
of the deluxe 1 5PG plus higher power in the 
output stage. Frequency Response: ±0.5 DB. 
15 to 30,000 CPS. Distortion: 1% h armonic 
and 2% intermodulation at 20 watts. 
Net Price to user 89.50 

See the "Best Buy in Hi-Fi" at your 
High Fidelity Dealer or write 

Grommes 

Division of Precision Electronics, Inc. 
Dept. RE-1. 9101 King Street, 
Franklin Park, Illinois 
□ Send Free Hi-Fi Equipment Brochure. 

Name — ~ - 



Street 
City 
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Values, base or terminal-connection 
diagrams and photographs. 

RCA Tube Distributors, or Commer- 
cial Engineering, RCA Tube Div. t 
Harrison, N. ./., 20c. 

PANEL AND FLASHLIGHT LAMP CHART 

A new chart lists numerically all 
panel and flashlight lamps made by 
the industry in categories of manu- 
facturer, bulb type, base, volts, amps 
and bead color, and illustrates each 
bulb type, with physical dimensions. 

Radio-Electronic Master, 106 Lafay- 
ette St., N. Y. 13, N. Y. 

TAPE RECORDERS 

Fifteen models of two, three and four- 
speed portable, battery-operated, spring- 
motor magnetic tape recorders espe- 
cially designed for field applications 
are tabulated, mechanically and elec- 
trically described and illustrated in a 
4-page folder. 

Amplifier Corp. of America, 398 
Broadway, New York 13, N. Y. 

THE ULTRA-LINEAR CIRCUIT 

The Theory and Operation of the 
Ultra- Lin ear Circuit offers the reader 
a detailed study of the subject, includ- 
ing mathematical analysis and a typical 
amplifier design. The booklet is 24 
pages in length. 

heroes Enterprises, 369 Shuts Lane, 
Philadelphia 28, Pa., 25c. 

KITS 

A new 55-page catalog describes 70 
kits covering a complete line of high- 
fidelity equipment including a new 
speaker system, amateur radio gear 
and service test instruments in kit 
form. The catalog lists the features 
and electrical specifications of each 
item. 

Heath Co., 305 Territorial Rd., Ben- 
ton Harbor 20, Mich. end 

CORRECTIONS 

Dr. Hedge has called our attention to 
an error in the values of the output 
grid resistors in Fig. 4 of his article 
"The Long-Tailed Cascode Pair" in the 
October issue. The grid resistors for the 
1625's are shown as 47,000 ohms. The 
correct value is 470,000 ohms. These 
resistors are listed correctly in the 
parts list. 

The parts list carries two 47,000-ohm 
resistors; one rated at % watt and the 
other at 1 watt. The 1-watt unit is in 
the cathode return of the input stage. 

A number of readers have reported 
that the J. W. Miller coil type 2020 
used in the transistorized transmitter 
(page 52 of the October issue) has only 
five terminals instead of six as required 
in the circuit. 

The manufacturer reports that the 
design of the type 2020 coil has been 
changed. It is now to be used in a con- 
verter circuit rather than with a sep- 
arate mixer and oscillator. Manufac- 
ture of the old-style 2020 coil has, how- 
ever, been resumed and it is now avail- 
able under a new part number, 2023. 



MARCH OF DIMES 



FIGHT 

INFANTILE 
PARALYSIS 



JANUARY 2-31 



To kelp you- 



MOVE AHEAD 
in INDUSTRIAL 
ELECTRONICS 

This Library makes plain methods used 
by today's electronics engineers 
UERE'S a Library to help you prepare for a top job 

in the booming industrial-electronics field . . . help 
you save time and work in your present job. Expert" 
give you basic theory, practices, and methods. They ex- 
plain electronic circuits and devices, vacuum tubes, the 
analysis and use of electron-tube circuits, and provide a 
vast amount of other data on electronic equipment! 

INDUSTRIAL ELECTRONICS 
ENGINEERING LIBRARY 



pages, 1637 
and itlustra- 



4 volumes, 1998 
charts, diagrams, 
tions. 

S24.95 — payable on 
EASY TERMS 

In ibis Library are the sort of prac- 
tical farts that can help you step 
out in front of the '■average" elec- 
tronics man — they give the kind of 
help that could very well mean a 
top-paying job in electronics work, 
pet 



Vou pet practical data 
electronic Instrumentation, a 
wealth of facts on vacuum 
tubes, useful information On 
electron -tube circuits, ami the 
haste laws of electronic mo- 
tion- The basic knowledge 
here can be applied In radar, 
television, pulse communica- 
tion, and a wide variety of 
general electronic control. Use 
coupon below for free trial — 
no obligation. 




EASY 
TERMS 



10-DAY 
FREE TRIAL 



4 Big Volumes 

Cage's Theory and Ap- 
plication of Indus- 
trial Electronics 
Horrnan's Fundamen- 
tals of Electronic 

Motion 
Spangenberg's Vacuum 
Tlbes 

Seely's Electron-Tube 
Circuits 



Send the Industrial Electronics Engineering 
Library for 10 days' examination on approval. 
In 10 days, 1 will send 14.95; then $1.00 monthly 
until low price of $21.95 is paid. If not wanted, 1 
will return books postpaid. 



Name . . 
Address 



| City 



Zone 



Employed by — 

For price end terms outside U. S., 
mitt McGraw-Hill Intl. N. Y. C. 
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RCA VICTOR TELEVISION SERVICE 
CLINIC — 700 Series Color Television 
Receivers, prepared by Commercial 
Service, RCA Service < o.. Inc., Camden 
8, N. J. 8 x 11 inches, 87 pages. $1. 

The purpose of this book, as stated 
in the foreword, is to provide the TV 
service technician with practical in- 
formation which will enable him to 
acquire rapidly an understanding of 
circuit operation, setup and servicing 
techniques applicable to the RCA Victor 
700 series color television receivers. 
This book is not a text for those want- 
ing to learn the fundamentals of color 
TV. By the same token, for those who 
have had some basic color TV theory, 
the book goes well beyond a mere nar- 
ration of the properties of a par- 
ticular chassis — it is almost a course in 
color TV, using thr Ri'A 700 series as 
a basis. 

The text is divided into three sections. 
The first is on technical features, pre- 
senting a circuit-by-circuit description 
of the two types of chassis in the 700 
series. The second section is on setup 
procedure, covering the various chassis 
and picture tube controls. The third 
section discusses servicing the 700 
series. Very nicely illustrated and con- 
taining foldout schematics, this book 
is a splendid coverage of the 700 series 
color TV receivers. — JK 

SERVICING TV SWEEP SYSTEMS, 
by Jesse Dines. Howard W. Sams & Co., 
Indianapolis, Ind. 5^2 x %Vi inches, 212 
pages. $2.75. 

An extremely thorough and well illus- 
trated treatment of horizontal and ver- 
tical sweep systems, this text goes far 
beyond its title. As a matter of fact, 
most of the book is devoted to the theory 
of operation and a detailed explanation 
of the components used in television 
sweep systems. 

The opening chapter covers the fun- 
damentals of sweep system operation 
and is followed by one on detailed cir- 
cuit analysis and the various features 
found in these arrangements. The third 
chapter covers horizontal and vertical 
sweep circuit variations including dif- 
ferent types of flyback transformers 
and 90° systems. Chapter 4 on the 
construction of sweep component parts 
is especially well done, with numerous 
manufacturers' photos. 

The fifth and sixth chapters cover 
troubleshooting and servicing with 
emphasis on the horizontal system. 
Most of the common faults are analyzed 
and remedies given. This book will be 

JANUARY, 1957 
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— THE FINEST AND MOST COMPLETE LINE OF — | 

All loops described below have a secondary which is overcoupled for maximum gain 
stability with a variation in output load. Designed to match an input impedance of 
approximately 600 ohms. 

These loops also make excellent antenna coils for conventional vacuum tube receivers. 
They offer better signal pickup and increased selectivity over ordinary air loops. 



SUBMINIATURE 

ANTENNA LOOPS 



An adjustable antenna coil with a high Q ferrite core. May be 
used with any variable condenser having a maximum capacity 
between 250 & 450 mmf. Dimensions: W x 2W 



STANDARD ANTENNA LOOPS 



Cat. No. 
2002 



Q ® 790 IC 

250 



r>«q. Bong* 
540-1650 KC 



Max. Capacity 

250.450 mm!. 



SI. SO 



I. F. TRANSFORMERS 
rft» Catalog Nos. 2041 and 2042 are miniature I.F. trans- 
it formers having a tuned primary and untuned 
H secondary. The primary is tapped for use in circuits 
jyW which require a tap. Proper impedance match be- 
"IBS' tween primary and secondary insures optimum 
performance. Dimensions: W sq. x %" high. 

Manufactured undei K-TRAN pct«nU ol and by Automatic Manufacturing Corp. 
Cot. No. Tt»^. Imp.danc« Vf LUI trie* 

2041 455 KC 25K— 600 Ohm. Input S2.I5 

2042 455 KC 2SK— 1000 Ohm* Output 2J5 



Due to its targe pickup area the #2000 is one of our most 
popular loops. Dimensions: %" 9" 

Tuning Cond. LUl 

Cat. No. Q ® 730 KC fc«q. Hons* Mo». Capacity Pfie* 

365 mmf. $2.75 



2000 



4S0 



540 1S50 ICC 



MINIATURE 
ANTENNA LOOPS 

Simitar to the #2000 described above but smaller in size 
for miniature sets. Slightly less signal pickup than the #2000, 
but extremely high Q. Dimensions: %" x 



Cat. Hp- Q ® Tj O IC_ 

2001 550 
2003 500 



5*0 1650 EC 
540 1650 KC 



SUBMINIATURE 
fig To our knowledge the 9-CI and 9-C2 are the smallest U. 
rWB transformers in existence. All technical specifications for 
the 2041 and 2042 apply respectively to the 9 CI and 9-C2. 
J J Dimensions: %" sq. x %" high 

Manufactured under K-TRAN patents of and by Automatic Manufacturing Corp. 

Cat. n», fm. li»p«danc« U»« LU^fm* 

9-CI 455 KC 25K— 600 Ohmi Input $3.50 
9-C2 455 KC 25K— 1000 Ohmi Output 3.50 

UNSHIELDED MINIATURE OSC. 
These coils are designed for use in a converter circuit 
using only one transistor for both the oscillator and mixer. 
Dimensions: W x 1" high 



FLAT FERRITE LOOPS 



These coils are wound on flat ferrite strips rather than the 
normal ferrite rods. Due to this unique physical configuration 
they are remarkably sensitive for their small size. 

Dimensions: Va" x %" x 3%" 



2004 
2005 



Q <$ TS0 KC 
500 
450 



Max. C apacit y 



540-1650 KC 
540-1650 KC 



Pile* 
$2.50 
2.50 



455 KC 
4S5KC 



SHIELDED SUB-MINIATURE OSC. 
The 2021 oscillator coil is a sub-miniature shielded 
version of the #2022 described above. Identical in size 
to- our 9-CI and 9-C2 I.F. transformers. Designed for use 
with a condenser having a maximum capacity of approxi- 
mately 100 mmf. (Miller #2110). W sq. x %" high 

Monuloctured under K-TRAN patents of and by Automatic Manufacturing Corp. 




$2.50 



VARIABLE CONDENSERS 

Catalog #2110 is a miniature 2-gang variable 
condenser. The antenna section has a range of 
10130 mmf. Catalog #2112 is a standard size 
2-gang condenser having a range of 10-365 mmf. 
for both sections. Shaft is dia. x 1V«" long. 

S*ctU>n* Dlm«n tlcm _ tl»l F rit* 

2 •fc-KlH-xlJC S2.S0 

2 2%"xl%"xlH" 3.50 

ALL LEADING RADIO AND TELEVISION PARTS DISTRIBUTORS 
VVrll* for Grnerat Catalog i7A 

J. W. MILLER COMPANY 

5917 South Main Street • Los Angeles 3, Calif. 

Cmamimm t»Mi'« Allii lUd.c C«p.L*i.SO W.«ool<J Av«. Toronto I O.Ot.CiMd* 



SPEAKER SUBSTITUTER 

NOW you con pull the 
chassis and leave the 
speaker in the cabinet. 
No more mounting and 
dismounting . . . Special 
speaker connector plugs 
for RCA, Dumonf, Ad- 
mi'ro/ . . • Also a Signal 
Tracer and Voltage 
Checker . . . $22.50 net 



fTV TEST EQUIPMENT 

J^S* SAVES VALUABLE 7/M£ 

. INCREASES SOW W«» 
MAKES JV SERVICING EASIER 




Here are three test instruments developed 
and produced by CENTURY to meet 
i your every day service call needs . . • 
Brilliantly designed to save your valuable 
time and make extra dollars for you . . . 
Down to earth prices and rugged, 
durable quality are your assurance of 
I the greatest value in test equipment. 



Model SS- 1 




CRT TESTERREJUVENATOR 



Tests and repairs all pic- 
ture tubes in ar out of 
set . . . Built in power 
supply. Checks cathode 
emission . . . short and 
open elements . . . Esti- 
mates life of tube • . . 
Clears inter- element 
shorts . . . Restores emis- 
sion $19.95 net 



CRT-1 



tat fury thdronics Co., i«< 



111 ROOSEVELT AVE., 




ANTENNA LINE TESTER 

The only instrument de- 
signed to check twin-leod 
antenna lines with open 
end antennas for breaks, 
where a continuity test is 
not possible. ALT-1 tests 
at the set whether TV or 
antenna tine is at fault. 
Model AIM 519.95 net 

AVAILABLE AT YOUR 
. LOCAL DEALER ... If 
he cannot supply you, 
send your order to 
Dept. 101. 



MINEOLA, N. Y 
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-LOW 




with ATLAS 



4 



high quality 
low price 

PAGING & 

TALK-BACK SPEAKERS 

6 sizes and types. 

All impedances 

from 4 to 45 ohms. 

From 5 to 1 5 watts. 

From $15.00 to $24.00 NET. 



WEATHERPROOF LINE 
MATCHING TRANSFORMERS 
For constant impedance 
or constant voltage systems. 
$5.00 NET. 



HIGH-POWERED 

PUBLIC ADDRESS SPEAKERS 

Four sizes from 2Va* 

to 6' air column. 

From $10.00 to $39.00 NET. 



U-L APPROVED 
EXPLOSION-PROOF SPEAKERS 
For hazardous applications. 
Several sizes, all classes. 
From $66.00 to $75.00 NET. 



SUPER-POWER DRIVER UNITS 

For all purposes, 
powers, frequencies. 
From S/5.00 to $30.00 NET 



h - MIKE STANDS & ACCESSORIES 
All sizes and types: 
boom stands, desk stands, 
adapters, fittings, etc. 



New 



NEW! SWITCHBOARD 
MIKE SUPPORT 
Adjustable 12" goose 
neck. Use as desk support, 
for dispatcher office, 
dais, table, etc. 
#SB-? . . . $7.80 NET. 



BOOKS 

a valuable aid to the most experienced 
service technician. — JK 



TRANSISTOR CIRCUIT HANDBOOK, 
| by Louis E. Garner, Jr. Coyne Electrical 
School, Chicago 12, 111. 5«/ 2 x 8 inches, 
410 pages. $4.95. 

Transistors have now passed their 
infancy and are holding down impor- 
tant jobs in engineering and gad- 
geteering. This book brings the reader 
up to date with a complete and practical 
description of circuitry. It has four 
parts: lab practice, basic circuitry, 
circuit applications, reference data. 

Experimenters will be interested 
especially in Part 2, which discusses 
amplifiers, oscillators and special cir- 
cuits. Here one may choose the con- 
figuration that appeals or applies to 
the work at hand and base further de- 
velopment upon it. 

On the other hand, chief interest may 
be in a specific device; perhaps a square- 
wave generator, hi-fi preamp, crystal 
calibrator, rain alarm, radio or what- 
ever. It will probably be found in Part 
3, accompanied by a circuit description, 
parts list, construction hints and photos. 
Each unit described here has been 
tested by the author. There is no need 
to waste time, energy and money in 
further experimenting. 

The last part lists characteristics of 
transistors. It describes printed circuit 
techniques and offers design equations 
and other valuable information. — IQ 



( Continued ) 

VECTOR ANALYSIS, by Homer E. 
Newell, Jr. McGraw-Hill Book Co., 
New York. 216 pages. $5.50. 

The algebra and calculus of vectors 
are important in almost every field of 
physics and engineering yet it is very 
often treated in such a manner as to 
interest only students of pure mathe- 
matics. This text treats the subject, 
and develops the problems in the way 
that the physicist and engineer will 
use them in practice. Part I is a treat- 
ment of vector algebra and calculus 
and Part II is devoted to problems in 
kinetics, mechanics, navigation, elec- 
tronics, electricity and magnetism. 



HOW TO MAKE A TRANSISTOR- 
IZED PORTABLE RADIO AND 20 
OTHER PRACTICAL APPLICATIONS 
FOR RF TRANSISTORS. Sylvania 
Electric Products, Inc. 1740 Broadway, 
New York 19, N. Y. 6x9 inches, 34 
pages. 25c. 

An earlier Sylvania booklet covered 
dc and low-frequency applications for 
transistors. Now that high-frequency 
transistors are common, this new book- 
let has been published to show various 
applications for them. The devices are 
grouped by chapter: for example, os- 
cillators, ham radio, broadcast receiv- 
ers, test instruments. 

Receivers range from a one-transistor 
pocket radio (requiring an antenna) to 
a high-gain superhet. Also included 




BATTERY 
ELIMINATOR 



{ Converts Battery Radio 
to Electric Operation i 



NEW! "CHESTY" 
NECK-SUPPORTED 
MIKE STAND 

Quick, easy 3- way 
adjustment. Lightweight 
Multiple uses. 
#NS-J . . . $3jOO NET. 






FREE! COMC AD CARD KIT 



I FREE CATALOG TOO •- shows our complete line of TV Service j 

I Reports, Call Books, Phone Message Books, Job Tickets, Service ] 

• Pricing Guide, File Systems, Service Contracts, Parts Warranties, i 

| P.O. Forms, Statement Books, Label Books, Sketch Pads. Cash i 



Books, etc. See them at your parts jobber. WRITE NOW! 

i Oelrich Publications ,! 



4308 Milwaukee Ave. I 
Chicago 41, Illinois / 




NEW! MIKE FOOT SWITCH 
Hand, foot or knee 
operation — shielded, 
grounded, noise-free, 
dependable, damage-proof 
#FS-? ...$7.20 NET. 



SEND FOR COMPLETE 



At All Distributors 



fREE CATALOG 



ATLAS sound corp. 

T443 39th St., Brooklyn 18, N. Y. 

In Canada: Atlas Radio Corp., 
Ltd., Toronto, Ont. 




CRYSTAL CONTROLLED 
CONVERTERS 

POLICE • FIRE • COMMERCIAL 



0 Precisian — Stability 
v 0 Sensitivity 
Easy Installation 

$32.50 



• A compact converter supplied with commercial tol- 
erance crystals, self contained automatic noise lim- 
iter. Also models wfth squelch. Ideal for mobile or 
home use. 

TUNERS 

Enjoy FM Programs 
While You Drive. 

• FM BROADCAST 

• 30-50 MC 

• 108-176 MC 

from $22.50 

WRITE FOR LITERATURE 



KUHN ELECTRONICS 

20 GLENWOOD CINCINNATI 17, OHIO 




192 



RADIO-ELECTRONICS 



WWW. 



BOOKS 

are oscillators, grid-dip instruments, 
wireless mikes, metal locators and 
others. In each case there is a sche- 
matic, alignment data, coil table, where 
applicable, and other aids for the con- 
structor. — IQ 



COMMUNICATION ENGINEERING, 
by W. L. Everitt and G. E. Anner. Mc- 
Graw-Hill Book Co., New York, N. Y. 
6x9 inches, 644 pages. $9. 

Like the preceding editions of this 
well-known book, this is a standard text 
for engineers and students. Greatly 
expanded, it retains the same complete 
yet clear treatment of networks. It is 
a theoretical work with mathematics 
used freely. 

The reader will find here full treat- 
ment of network analysis and synthesis, 
transmission lines, filters and bridges. 
Impedance matching and transforma- 
tion, reflection, resonance are among the 
topics discussed mathematically. The 
use of Smith and other charts simpli- 
fy problems relating to lines. Line 
equalization and linear amplification 
are also described. — IQ 



(Continued) 

answers will help you win a TV quiz, 
but they are important to persons in- 
terested in science. All may be found 
quickly by consulting this volume. Com- 
piled by a number of distinguished sci- 
entists and educators, it without doubt 
contains more modern and useful sci- 
entific information than any other vol- 
ume ever written. 

The dictionary covers all important 
ideas, theories and terms of electronics, 
mechanics, optics, relativity, mathemat- 
ical physics, and many other fields. Def- 
initions are concise, equations (where 
applicable) are given in short form and 
illustrations are many. It's a real time- 
saver.- IQ End 



INTERNATIONAL DICTIONARY OF 
PHYSICS AND ELECTRICITY. D. 
Van Nostrand i o., Inc., Princeton, N. J. 
7 x 10 inches, 1,004 pages, $20. 

What is a fieldistor? a cosmic ray? 
a nuclide? Do you know the Fourier 
integral or the Geiger formula? Why 
does a rainbow appear? None of the 





SENCORE 
TRANSISTOR 

CH 



anrlior/iW^^ 

■n ELECTRONIC /COMPONENTS 
2712 W.Montrose* Chicago 18,111. 




SERVICEMAN iA 

i ^JS 

■ Quickly and accural c%^*^£&^ 
checks all transistors 
ond crystal diodes. 

Provides these 4 importont 
checks on tronslstors: 
OPEN . SHORT . CURRENT 

GAIN . LEAKAGE 
Checks forward to backward 
resistance of diodes. 

it Complete set-up chart and Instruction booklet 
attached to back ir Will never become obsolete, 
with test leads, replaceable up-tO'date set-up chart 
and goin control to vary battery voltage if Accu- 
rate and Simple to operate — takes 
less than 30 seconds to test either 
TRANSISTORS or crystal diodes 
ic Uses test leads which eliminates 
need of completely removing tran. 
sistor from circuit. 
At Leading Distributors Everywhere 

Mfg by 

'SERVICE 

INSTRUMENTS CORP. 

| 171 OFFICIAL RD., ADDISON, |U.~^fil^!y( | 
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f Hp for the 5 TOP QUALITY brands of ^ 

TUBES 

AT SENSIBLE PRICES! 

• Individually boxed # First quality only 
• Brand New • 90-DAY RETMA guarantee 
• No rebrands • No private brands # No rejects 
Write tor latest free catalog 



5" DUMONT SCOPE MODEL 274A 
AT LESS THAN HALF PRICE! 

Genuine Dumont model 274A. 5" oscillo- 
scopes, regularly sold for $150 now avail- 
able for LESS THAN HALF PRICE I 
Look at these features: Frequency re- 
sponse within 50% from 20 to 200,000 cps 
with recurrent sweeps from 8 to 30.000 
cps. Similar X and Y amplifiers and pro- 
vision for intensity mondulation. Portable, 
light weight. Ships, wgt. only 35 lbs. 
Used, clean, checked out and guaranteed. 
F.O.B. N.Y.C. eJLC flfl 

SPEC lALt JOD.UU 



1835 9 3.50 

1Q22 50.00 



10. OO 
2.00 
9.75 
3.25 
9.95 
.70 
2.00 
19.75 



CL-2 
2C35 
2C39A 
2C51 
2CS3 
2021 
2E24 
2K2S 

2K45 35. OO 

2K55 15. OO 

3B24 l.SO 

3B24W .. S.OO 

3B29 5. SO 

3BP1 1.40 

3C23 4.00 

3C31 1.40 

3C45 6.00 

3J30 30.00 

3K2O00OLK 

.... Write 

*4-6SA 16.50 

4-125A .. 30 25 

4-2SOA 35. OO 

4-400A .. SS.SO 
4B24/EL3C 4. SO 

4C35 13. 50 

4E27 8. SO 

•4PR60A 37. SO 

5C22 19. lO 

6AK5W .. 1.40 

6C4 20 

6C21 
6J4 
6J6W 
15E . 

FG32 4. SO 

*35TC .... 2.45 
VC50/32KV 8. 00 

RK60 .... 1.35 

RK65 7.00 

HV68 ... 2.50| 
RKR72 or 73 .40 

F223A .... S.OO 

VXR130 1.75 

203A .... 2. SO 
211 
2SOR . 
HK253 
CL299 
307A 
355A 



3S7A 15.00 

371B 90 

403A 1.25 

403B 2.75 

404A 12.50 
416A 29. OO 

416B 29. SO 

417A 2.7S 

417A. 5842 

12. SO 

*4SOTH .. 44. OO 
KU-SIO .. 3.50 
WL655 658 

90.00 

GL673 ... 13. OO 

701A 2.7S 

703A .. 1.10 

717A 35 

7 2 3 A , ' B 7.85 
725A .. 3.50 
*7 50TL .. 35. OO 
SOU 
802 
803 
805 
807 



2.25 
2.00 
5.00 



162S 

205O 

2051 

SS17 

5636 . .. 

5636A 

5642 

5643 

5646 

5651 ... 

5654 

5656 
5670 
5675 
5676 
5687 ... 
5691 
5692 
5693 
5703WA 
5718 
5719 ... . 
5725 
5726 ... 
5744 



1.2o[5749 



IO.OO 
1.90 
1.00 



8.00 5814 
2.7S 5840 
2.00 5879 
1 OO 5881 
l.SO 5910 
1.25 5915 
-70'6111 



2.95 
S.OO 
3.00 



813 
814 
815 
816 
836 
837 
838 

845 S.OO 6112 

866A 
872A 
917 
918 . 

927 1.50 6189 

930 

954 

955 

956 

957 

958A ... 

991 

CKIOOS 
CK1007 
CK1026 



.65 
1.35 
2.95 
2.95 
l.OO 
5.00 
4.50 
1.40 
1.40 
4. SO 
l.OO 
8.00 
1.15 
2.75 
4.75 
5.00 
4.75 
4. SO 
2.50 
2.00 
2.75 



6.00 
1.40 
2. 35 



}-25| 6 l30/3C45 6.00 

2:60 6146 4 55 

1 SO 6161 60.00 

l ; 50 6189 .... 2.50 

1.50 6201 3.00 

.35 6350 . IO.OO 

.35)6539 9.O0 

.35, 8 008 3.25 

■ 3S 8020 2.00 



12.00 1624 



•35 jsoOl 
f||9002 
75 9003 
2.3S 9004 
1620 3.00 >006 



.85 

.65 



1.25 ♦(SURPLUS) 



<ind many others, over IOOO types In stock! WRITE' 



TUBE STACKERS 

Miniature or GT 
Holds TO of Either Size 



SPECIAL! 



Per 
100 



$125 



$10.00 Per Case of 1000 FOB NYC. 



2 COLOR TUBE CARTONS 



Keeps your tube stock ne.it. New 
safety partition Prevents tube 
breakage. Distinctively litho- 
graphed in glossy red and black. 
The most distinctive tube carton 
available tod.iy. Minimum quan. 
tity: lOO of any one tize. Write 
for case lot prices. 

StZE FOR TUBE PER 1O0 

Miniature 6AU6. etc 51. OO 

GT 6SN7. etc 1.25 

Large GT 183, etc 1.50 

Large G 5U4G, etc 2.00 

WHITE GLOSSY BOXES 
Completely blank. No printing or 
color. Otherwise same at above. 
Same high quality. same low 
prices. Specify "WHITE" when or. 
dering. When color is not stated. 
2 color cartons will be shipped. 

TUBE STACKERS 
White glassy only. MinittaCker 
holds lO Mini, tube cartons; "GT" 
stacker holds lO "GT" cartons. 
SIZE PER EACH 
(stacker IVic 



GT 



.02 




TV Sweep Generators 

RCA Model WR-59A 

SPECIAL !con e d $ 75 



WRITE FOR "BARRY'S GREEN SHEET" FREE! 



Barry 



ELECTRONICS 
CORP. 

512 Broadway. Dept. RE, N.Y. 12, N.Y. 
^■^MPhone: WAIker 5-7000 ^^^mmmmS 



ADVERTISING INDEX 

Radio-Electronics does not assume responsibility for any errors appearing in the index below. 



Alliance Manufacturing Co 24 

Allied Radio Corp 17, 22, 121, 
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Almo Radio Co 189 

Amperex Electronic Corp 170 

Amphenol Electronics Corp 164 

Anchor Products Co 193 

Arkay Kits, Inc 183 

Atlas Sound Corp 192 

Audel Publishers 172 

B & K Manufacturing Co 30, 185 

Barjay Co 183 

Barry Electronics 194 

Bell Telephone Labs 36 

Bendix Radio 184 

Brooks Radio & Television lorp 168 

Burstein Applebee Co 171 

CBS-Hytron 13, 167 

Tabinart 182 

Cantor, (Jack) 179 

Capitol Radio 

Engineering Institute 117-118 

Century Electronics 191, 193 

Chicago Standard Transformer Corp. .. .178 

Cisin (H. G.) 159 

Cleveland Institute of 

Radio Electronics 10-11 

Columbia Record Club 9 

Cornell-Dubilier Electric Corp 12, 176 
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DeJur Products 163 
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DeRo Electronics 189 

DeVry Technical Institute 7, 23 
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Electro-Voice, Inc 198 

Electronic Brain Enterprises 171 

Electronic Instrument Co. (EICO) .37, 38 

Electronic Measurements Corp .162 

Electronic Publishing Co., Inc. 180 
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E-Z Hook Test Products 178 

Federal Telephone & Radio Corp 155 

Futuramic 188 

Gardiner Electronics 185 
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Middle Kast Agency. Jerusalem. India: Broadway News Centre. Dadar, Bombay #14. Pakistan: I'aradlse Hook Stall. 
Karachi 3. 
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RCA INSTITUTES, INC. 

A service of Radio Corporation of America 
350 West 4th St.. New York 14. N. Y. 



SCHOOL DIRECTORY 



OFFERS COURSES IN 
ALL TECHNICAL PHASES OF 
RADIO, TELEVISION. ELECTRONICS 

Approved for Veterans 
Write Dept. RE-57 for Catalog 




i« f "HICH SCHOOL 



No classes to attend. Easy spare.time train-H 
ng covers big choice of subjects. Friendly \ 
instructors; standard texts. Full credit for\ 
previous schooling. Diploma awarded.' 
Write now for FREE catalog I 

WAYNI SCHOOL Catalog HKE10 
2537 Sheffield Ave, Chicago 14, Illinois j 



TOP-FLIGHT 

ELECTRONICS 

Train tor tech. rep., field engineer, 
electronic specialist on missiles, com- 
puters, radar, automation radio, col- 
or- TV. Basic and advanced theory 
and laboratory. Mathematics. Major 
firms select our graduates. Dormi- 
tories campus. 21 months' program. 
High school grad. or equivalent. G. 1. 
approved. Stait Jan., April. July. 
SeW. Write for catalog. 
VALPARAISO TECHNICAL INSTITUTE 

Dept. C Valparaiso. Indiana 



TELEVISIO 




PREPARE FOR A GOOD JOB! 

BROADCAST ENGINEER 
ELECTRONICS 
RADIO SERVICING 



Television Servicing 



(Approved for Veterans) 
BUILDING A1RCOND1TIONED 
SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 

1425 EUTAVC PLACE, It \L TIMOR* 17, MD. 




ENGINEERING DEGREES 

(UNDER ANO POSTGRADUATE) 

E.E. Option in Electronics 
Earned Through Home Study 
(Residential Courses Also Available) 

PACIFIC INTERNATIONAL UNIVERSITY 
(formerly American College of Engineering) 
Box 27724-M HOLLYWOOD 27. CALIF. 




ELECTRON ICS 

K^p'S:,::::^ Engineer^ Degree 

i,%?r.r'ta B ff in " months. 

months. Intensive, specialized courses. Math, electrical 
fciuuiUvriiiK. TV, advanced radio theory & design. Mod. 
labs. Low tuition. Self-help. Also Aero.. Chemical. Civil, 
tileetrirut. Mechanical Engineering. B.S. degree In 36 mo. 
in Math.. Chem., Physics. Engineering prep, murses. 
(i.J. appr. Enter March. June. Sept., Dec. Catalog. 
INDIANA TECHNICAL COLLEGE 
1517 E. Washington Blvd., Fort Wayne 2, Ind. 



High pay, opportunity, prestige, 
I security ... all your*, as a qualified Electronics 
I Technician! Get your training NOW In the big, 
I recognized shops, Labs, and TV-Radio Studios 
f at National Schools In Los Angeles, foremost 
■ since 1905. Here you work with latest EleC- 
I tronics equipment — professionally installed — 
' finest, most complete facilities offered by any j 
J school. Expert, friendly instructors. Personal | 
j attention. Graduate Employment Service, Help i 
[in finding home near school. Part time job 
I while you learn. Mail coupon NOW, TODAY . 
| for full information. 

NAT I O N A L S C H O OL S 

I National Schools Dept. RXQ-17 J 

4000 So. Ficueroa Los Angeles 37, Calif, f 
*end Free Electronics Opportunity Book Today | 

Name .Age fTN 

Address. .. — f^H 

C ty , . State \jJj 



college grads get 
ahead faster! 

. . . have higher Incomes . . . advance more rapidly. Grasp 
your chance for a better life. Share rewards awaiting 
college -trained men. Important firms visit campus regu- 
larly to employ Tri-State College marinates. Start «ny 
quarter. Approved for Vets. 

Bach. Sc. degree in 27 months 
Complete Radio Eng. courses (TV, UlIF. FM. Electron- 
ics). Mso Mech., Civil, Klee., Chem.. Aero., hlng. 36- 
months in Bus. Adm. (Gen. Bus.. Acctj:. . Motor Trans- 
port Mgt.). Superior students faster. More professional 
class hours. Small classes. Enrollment limited to 1550. 
Beautiful Campus. Well -equipped labs. Prep courses. 
Lntei Mar., June. Sept.. .Ian. Earnest, capable students 
(whose time and budget require accelerated 
courses and modest costs) are invited to write 
Jean McCarthy, Dir. Aom.. for Catalog and 
''Your Career in Engineering and Commerce." 



TRI-STATE COLLEGE 



r 2 4 1 7 College Avenue, Angola, Indiana 

ELECTRONIC TECHNICIANS 

ARE IN DEMAND 

TRAINED MEN ARE NEEDED 

NOW ! In just 18 months, 
you can complete Electronic 
Technicians training to enter 
this ever-growing 1 industry. 
Day or evening classes. Op- 
portunity for employment in 
local industry. Approved for 
Terms beginning Jan., April, 
Write for Catalog 111 TODAY. 

INDIANAPOLIS ELECTRONIC SCHOOL 

312 E. Washington St. Indianapolis 4, Indiana 





Korean Veterans 
July, September. 



F.C.C. LICENSE 

Q UlCKLY ! 

Home Study or Resident Classes 

Our specialty is preparing you 
to pass FCC license examinations 
(commercial, not amateur)' Begin- 
ners get 2nd class license in 8 weeks, 
1st class in 4 additional weeks. 

Write for Free Booklet 

GRANTHAM School of Electronics 

Desk 74-A Desk 74-A 

1505 N. Western Ave. or 821 19th St. N, W. 
Hollywood 27, Calif. Washington, D. C, 





LEARN TV SERVICING 

UHF— COLOR— VHF 



Master the latest, up-to-the-minute 
TV and Color TV developments. 

You can Earn to $5,000-$ 10,000 a year in TV serv- 
icing after a few short months. Education or age 
is no barrier. Find out how you can EARN 
WHILE YOU LEARN in our big Shops and Lab- 
oratories. You work with the latest equipment, 
Waste no time with Non-Essentials, Math or De- 
sign Theory. Complete information in our new 
FREE booklet. Address Dept. E-956. Approved 
for veterans. Free Placement Service. 

WESTERN TELEVISION INSTITUTE 
341 W. 18th St. Los Angeles, Calif. 

Dept. E-l-57 

Mail mo Information obout training. 

Name 

Address 



RADIO-TV ELECTRONICS 

CKKI graduates in bitf demand. ECPD- 
Accredited Technical institute Curricula, 
New classes start monthly. Km* placement 
, service for grads. Courses: Hadio Engineer- 
i inn. Broadcast or TV Engineering: resi- 
dent studies leading to "Associate in Ap- 
plied Science" degree. Write for free 
Residence School catalog. Approved for 
veterans. 

CAPITOL RADIO ENGINEERING INSTITUTE 

Dept. RE, 3224 — 16th St., N. W., Washington 10, D. C. 



a ♦*key" man. Learn how to send 
and receive message* in International 
Morse code. Communicate with opera- 
tors around the globe. Learn at home 
quickly through ruinous Candler System. 
Used by lie St operators. Qualify for 
Amateur or Commercial License. Write 
for Fit I'.K BOOK. 

CANDLER SYSTEM CO. 
Dept. 3 -A, Box 298, Denver 1 . Colo. U.S. A.-J 



Your choice of school 
is highly important 
to your career in 



■ INDUSTRIAL 
t ^IJK^jf ELECTRONICS 




RADIO- 
TELEVISION 



ELECTRONICS 
COMMUNICATIONS 



Become an 

ELECTRICAL 
ENGINEER 

or an 

ENGINEERING 
TECHNICIAN 

at 

in Milwaukee 

Choose from courses in: 

ELECTRICAL ENGINEERING 
Bachelor of Science degree in 
36 months. Communications 
option (radio-tv) Power option. 

ENGINEERING TECHNICIAN 
Assoc. in Applied Science degree 

— 18 months. 

Electronics Communications 
Electrical Power. 

MSOE — located in Milwaukee, 
one of America's largest indus- 
trial centers — is a national 
leader in electronics instruction 

— with complete facilities, 
including the latest laboratory 
equipment, visual aid theater, 
amateur radio transmitter — 
offers 93 subjects in electrical 
engineering, electronics, radio, 
television, electrical power, 
and electricity. 

Advisory committee of lead- 
ing industrialists. Courses 
approved for veterans. Over 
50,000 former students. 
Excellent placement record. 

Quarters Starting October, 
January, April, July 

Choose wisely — your 
future depends on it. Write 
for more information today! 

MILWAUKEE 

SCHOOL OF ENGINEERING 

Dept. RE-157, 1025 N. Milwaukee Street 
Milwaukee 1, Wisconsin 

Send FREE career booklet. 

I am interested in.. 

Name 

Address - — 

City 




(Name of course) 

Age 



— - Zone State 

If veteran, give discharge date.- 



MNUARY, 1957 
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LAFAYETTE «^gS» 




LAFAYETTE SIGNAL GENERATOR 



, NEVER BEFORE HAS A COMPLETELY WIRED AND TESTED 
fs INSTRUMENT OF SUCH ACCURACY AND QUALITY 
BEEN OFFERED AT SUCH A PRICE! 
► FREQUENCY 120 KC TO 260 MC 

• 120 KC TO 130 MC ON FUNDAMENTALS 

• LABORATORY ACCURACY AND QUALITY 
A completely wir^d and tested instrument not to be confused 
with units sold in kit form at almost the same price, but with 
a qunlity and accuracy of instruments 3 to 4 times its price. 
Six overlapping ranges generate signals of 120KC — 320KC, 
320KC— 1000KC, IMC— 3.2MC— 1 IMC, 1 1 MC— 38MC and 
37MC— 130MC all on fundamentals with calibrated harmonics 
from 120MC to 260MC. Selector switch gives instant choice 

S% ma of ranges. Switch gives choice of Internal modulation of 400 
^ / HQ CPS or use of any external source at other frequencies. For 
w audio testing the 400 cycle signal can be used separately. 
On t puts are unmodulated RF, modulated RF and 4 00 CPS audio. RF output is in excess of 100.000 
microvolt? and jacks are provided for choice of either high or low RF output. Stability is insured 
by special circuft design. Has a line adjustment KF control. AF output is 2-3 volts. AF input is 4 
volts scroae I nwgohm. Large cleat 5 inch etched dial plate and pointer are protected by transparent 
plastic bwel. Common AF terminals for EXT-MOD input and INT-AF for audio tests eliminate need 
for special AF o<it 
carrying handle. A 

and pine. Operates on 105- 125V 50-60 cycle AC. Shpg 
LAFAYET1E L5C10 SIGNAL GENERATOR 



IN COMPLETELY WIRED 
TEST EQUIPMENT 
at LESS than the P RICE of KITS! 



tput connectors. Machine engraved .panel lettering. Handsome gray metal case with 
Measures 6V2" x 10" x 4V2". Comes complete with pair of leads. AC 



, 8 lbs. 



ine cord 
22.50 



** W/ . 




LAFAYETTE CAPACITOR-RESISTANCE TESTER 

COMPLETELY WIRED AND TESTED 




FULL SCALE RANGES 

°-'0; 0-50- o 
J00; o-looo Volts Zl AC 
Volts: 0-10; 0-50; 0-300- 

0.1000 Vp,,,_ 0c V w y e 0 n °; 

*ei/ifon*e; 0- I0K; 0- 1 Mea 
- r Oe</be/,.- 2 o fo +22? 

n 0 .J™ ,d -°«'P«» Sonne.: 
;;J»'0-J0; 0-500; 0.,'000 




8.95 



21.50 



COMPLETELY WIRED AND TESTED 
CHECKS ALL TYPES OF CONDENSERS FOR 
CAPACITY, LEAKAGE, OPEN SHORTS OR 
INTERMITTENT CONDITION 
DIRECT READING SCALES FROM .00001 
TO 1000 MFD AND 100 TO 5 MEGOHMS 
A stable and accurate bridge type circuit measures Capacitance in 
4 ranges of .00001 -.005 MFD, .001 to .5 MF*D. .1 to 50 MM) and 
20 to 1000 MFD. Two resistance ranges of 100-50.000 and 10,- 
000 to 5 megohms. Check leakage under actual load with choice 
of 25, 150, 250, 350 or 450 volts available by selector switch. 
Power factor control from 0 to 50%. Checks for leakage, open, 
short, or intermittent operation. All readings taken directly off 
scales after setting magic eye to maximum. Completely sell -Con- 
tained power supply. Attractively finished steel case with rounded 
corners and etched panel. Operates from 1 1 0V AC. Size 9 3 4' L x 
7Vb"H x 5V 4 "D. Shpg. wt. 10 lbs. 

MODEL LC-15 NET 21.50 



4 AND 6 TRANSISTOR SUPERHET KITS POCKET AND HOME RADIOS 
FOR SPEAKER AND EARPHONE OPERATION 

POC<ET SIZE 4 L i 3-S/16 W i 10 BUILT-IN ANTENNA! REQUIRES NO EXTERNAL ANTENNA OR GROUND! 



2-TRANSISTOR PUSH-PULL OUTPUT KIT 
WITH SELF-CONTAINED SPEAKER IN PLASTIC CASE 

Converts 4-Transistor Kit KT-94 into a 6-transiBtor home radio 
with spenker. Transitorized push-pull audio stage plugs into 
4 -transistor kit, suitable for group listening. Performance 
equal or superior to commercially wired sets selling at much 
higher Prices. Kit includes 2 transistors. 2 transformers. 
2 1 /&" PM speaker, pre-punched chassis, speaker case (holds 
all components), battery, hardware, instructions and diagrams. 
KT-96— Shi»g. wt.. 1 lb Net 11.50 



7-TRANSISTOR PUSH - PULL OUTPUT KIT WITH SPEAKER 
SELF-CONTAINED IN BEAUTIFUL PLASTIC CASE. 



Completely self-contained, pocket size portable set which oper- 
ates a miniature earpiece so only you can hear. The circuit 
uses 4 transistors (2 high frequency and 2 audio) plus a ger- 
manium diode, 2 IF stages and built-in high gain fcrrite core 
and antenna. The result is a sensitive, stable and selective 
receiver cohering the entire broadcast band. It requires no 
outside antenna or ground connection. The kit Is supplied com- 
plete with transistors and alt parts, including battery, and 
drilled and punched chassis. Pictorial and circuit diagrams 
are included with simple, easy-to-follow instructions. (Xote: 
Earpiece and carrying case are not supplied.) 

KT-94 —Complete Kit. Shpg. wt., 2 lbs Net 19.95 

MS-31 1— Leather Carrying Case Net 1.95 

MS. 260— -Super Power Dynamic Earpiece ......Net 3.95 




hijrh quality nnd sens it i£ 1 bo , "? lrum *nt (not a kit) with 
Per volt on both AC 2 Dr £?' cr °amp meter; 2000 ohm 
precision resistors \ " C * S'"^* selector swi tch i™ 

city rnn(re requires 50 volt A/? shielding. First c.ina. 

RW-27A 8 ' st i'PP>nir weight 

Complete 8.95 




IOOK AT THESE 
FULL SCALE RANGES! 
O.C. Volts: 0-6; 0-30; 0- 
120; 0-600; 0-12OO- 0. 
6000 Volts — A.C. VOLTS 
0-6; 0-30; 0-120; 0-600; 
0.1200 Volts _ RESIS- 
TANCE: 0-1 OK; 0-tOOK- 
0-1 Meg; 0-10 Megohms— 
O.C. CURRENT: 0-60 Micro- 
amp; 0-6; 0-60; 0-600 
MilHomps — DECIBEL: —20 
to -f :7db (Odb— 0.774VI 
— CAPACITY; .OO01-.01; 
•005-.15 mfd INDUC- 
TANCE; 20-2000 millihenry 
-OUTPUT RANGES: 0-6; 
0-30; 0-120; 0-600; 0- 
1200 Volts 
The new Lafuyette hich sensi- 
tivity Multitester is a complete 
instrument (not a kit). In 
dition to its unu uul sensitivity 
2 $'£ 00 OHMS PKR VOLT 
ON D.C. AND 10.000 OHMS 
PER VOLT ON A.C.. and the 
extraordinary number and scope 
of its ranges, it is packed with 
features that would make it 
i~<r~ h":^7:":TJ- ««• " lllctl ' f made in this country. Uses 
\? n ? & * ? res ' slors v a J ver contacts on selector switch 
il t lonH et t r D «P* n «*«bl« v ruKi:ed and accurate. Even the 
»™ Jo"l S are h ?«7 high voltage insulation Volt! 
hfifh ™f ref l uir .^ 'or low capacity rnnge is T20V A.C. for 
high ranee capacity and Inductance scale isfiV AC Attrac- 
tive plastic front with metal bottom. Size x* % »?2 V? 5 
Complete w lt h batteries and leads. Shipping weight 4*/t lis. 

Sinely, Each 19.95 
In lots of 3, Each 19,25 



cost at least twice 



PROFESSIONAL TRANSCRIPTION TURNTABLE AND VISCOUS- DAMPED TONE ARM 

THE FINEST TRANSCRIPTION TURNTABLE AND TONE ARM FOR THE PROFESSIONAL USER AND THE AUDIOPHILE 




PK-100A TRANSCRIPTION TURNTABLE 



New 3-sPeed instrument with built-in stroboscope and viewer for exact speed determination, and magnetic 
brake for instantaneous speed variation. Precision engineered to meet professional standards for wow, rum- 
ble and flutter content. Heavy 12" cast aluminum rim-driven turntable. Variable speed control permits 
adjustment of each speed within ± 7 % Using efficient frictionless magnetic brake. Heavy-duty constant 
speed 4-pole induction motor freely suspended and isolated by shock-mountings to eliminate vibration 
transferral. R-C filter network suppresses "pop" in speaker. Truly a delight for the connoisseur. Size: 
13Vb" x 14" and requires 2 3 /<»" clearance above and 3 3 /V below motorboard. For 110-i;t0V and 60/50 
cycle AC. Power consumption 12 watts. Handsome hammertone gray finish. Shpg. wt., 20 lbs. 
PK-100-A Net 49.50 



This transcription arm assures dependable and stable operation, utilizing the "floating action" principle of 
"viscous-damping." The arm is supported at a single point by a pivot and jewel bearing having negligible 
friction. Damping is accomplished by a silicone fluid occupying the gap between a ball and socket. This 
damping control permits high Compliance and negligible tracking error, and prevents damage to either 
record or stylus should the tone arm be accidentiy dropped. Low frequency resonance, skidding and groove- 
jumping are likewise minimized. The tone arm accepts all records up to 16" and accommodates virtually 
all hi-fi cartridges by means of precisely engineered adapters which simplify Installation and provide proper 
stylus pressure. 

This tone arm is a quality companion to the PK-100 with matching finish. Shpg. wt., 2 l /2 lbs. 

PK-90 Net 19.50 



m « mm m m m mm mmm wmm mm mmm, m mm m ^m 100 sixth ave., new york, n. y. 

I MM Urn A W Km Em? MM MM I WTISMfWi BOSTON, MASS., 110 Federal St. 

EaiT^I r% 1 Em I I mm W\r m \ mW I ^mW UiBUI PLAINFIELD, N. J., 139 West 2nd St. 

JAMAICA 33; M.Y. 165-08 Liberty AVe. Write for FREE Bargain Packed Catalag! ^qnx ^'543 ^Fordl^Rd. 
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ELECTRONIC CATALOG 

PACKED WITH MONEY SAVERS 

Packed with the largest selection erf Electronic, Radio and 
T.V. Parts, and equipment, PA, Hi-Fi systems, tubes, an- 
tennas, Transistor Kits, parts and components, Test Equip- 
meht. new build ycur own kits, roofs, books, Microscope, 
drafting equipment. Binoculars, Telescopes, All Radio,' TV 
and Ham supplies — ALL AT GREAT SAVINGS — For the 
economy minded servicemen, deafer, engineer and tech- 
nician CHUCK FULL OF BUYS! SEND FOR YOUR FREE 
COPY TO-DAY. 



35 WATT HI-FI AMPLIFIER KIT WITH METERED OUT- 
PUT AND 4 PUSH-PULL PARALLEL NEW EL84 TUBES 



LAFAYETTE'S fm-am tuner kit 



New Lafayette high power amplifier kit 
with a host of features not in any other 
single amplifier. Calibrated output me- 
ter permits use as either a recording or 
reproducing amplifier. EDM Dower pen- 
todes provide high peak power and low 
distortion required for better audio 
quality. Features exceptional control 
versatility and ample Inputs for all 
associated custom hi-fi equipment. DC 
operated preamp filaments and balanc- 
ing adjustment to minimize hum. Meter 
can be switched to indicate either re- 
cording voltage or output level of am- 
plifier. Features rumble filter, loudness 
control, separate bass and treble con- 
trols, silencing switch, speaker selector 
switch, output balancing adjustment and monitoring jack. 

SPECIFICATIONS 

FREQUENCY RESPONSE: ± 1 db 20-40.000 cps. HUM: 85 db below rated output. 
POWER OUTPUT: 35 watts with 4% total distortion at full rated output. INPUTS: 
TV Sound, Radio. Magnetic Phono, Crystal Phono, Tape. OUTPUT IMPEDANCE: 4, 8 
and 16 ohms; high impedance for tape recorder. TUBE COMPLEMENT: 3-12AX7, 
1-12AU7, 4-EL84, 1-5U4. FEEDBACK : Negative feedback loops virtually eliminate dis- 
tortion. POWER :, 117V, 60 cps, 80/150 watts with auxiliary power receptacles. Remova- 
ble escutcheon. Size 12%" L x 9%" D x 4 ft" H. 

A combination of high power, high fidelity, gleaming beauty and advanced engineering 
features unmatched at even twice the price. Supplied In complete kit form with sim- 
plified easy-to-follow instruction sheets. Shpg. w., 25 lbs. 

KT- 1 15— Complete kit, , Net 59.50 





• SIMPLIFIED DETAILED INSTRUC- 
TION MANUAL 

• MEETS FCC REQUIREMENTS FOR 
RADIATION 

• GROUNDED GRID TRIODE AM- 
PLIFIER 

• ARMSTRONG FM CIRCUIT WITH 
FOSTER-SEELEY DISCRIMINATOR 

• AFC DEFEAT CIRCUIT WITH 
FRONT PANEL CONTROL 

The excellence of Its design and the quality of 
Its components comhlno to pn>7lde this compact 
high-fidelity .FM-AM tuner with superb char- 
acteristics normally found in units costing sev- 
eral times as murh, and with performance un- 
believable at this low price. Features Armstrong FM circuit with Hmiter and Foster-SecTey 
discriminator. Simplified tuning with slide-rule dial and flywheel counterwetghted mechan- 
ism. AFC defeat circuit combined with tuning control. Attractive etched copper-plated 
and lacquered finish. 

SPECIFICATIONS 

FREQUENCY RANGE: FM. 88-108 MC: AM. 530-1650 KC. ANTENNA INPUT: FM, 
300 ohms; AM, Ferrlte loopstick and hlch Impedance external antenna. CONTROLS: 
2— a function control for AM. FM. PHONO. TV and a tuning/AFC defeat control. DIS- 
TORTION: Less than \% rated output: FREQUENCY RESPONSE: FM, :£ ,»5 db 20 to 
20.000 cps; AM. -H 3 db 20 to 5000 cps. SENSITIVITY: FM. 5 u v for 30 db quieting; 
AM, Loop sensitivity 80 uv/meter. SELECTIVITY: FM. 200 KC bandwidth. 6 db down — 
375 KC FM discriminator peak to peak separation; AM, 8 KC handwith. 6 db down. 
IMAGE REJECTION: 30 db minimum. MUM LEVEL: 60 db below 100% modulation. 
TUBE COMPLEMENT: 2-12AT7. 1-6BA6. 1-6BE6, 2-6AU6, 1-6AL5 plus 1-6X4 rectifier. 
SIZE: 5*4" high x 9%" wide x deep (excluding knobs). CONSUMPTION: 30 watts. 
For 110-120V 60 cycles AC. Less metal case. Shpg. wt., 9 lbs. 

KT-,100 Complete kit. lesa cage Net 34.95 

LT-10 — Completely wired Less metal case Net 52.50 

ML- 1 00— Metal cage for above, shpg. wt., 5 lbs Net 5.00 




HIGH FREQUENCY TWEETER 
WITH ACOUSTIC LENS 

DIRECT IMPORTATION 
MAKES THIS PRICE POSSIBLE! 



14.95 



FREQUENCY RESPONSE FROM 2000 
CPS TO BEYOND AUDIBILITY 
LOUVERED ACOUSTIC LENS FOR 
UNIFORM SOUND DISPERSION 
HANDLES 25 WATTS OF POWER 
PRICED EXCEPTIONALLY LOW 



New high frequency tweeter featuring a louvered acoustic lens for uniform sound 
dispersion and capable of handling up to 25 watts of distortion-free power. The 
directional tendency of high frequency notes is overcome by the natural wide 
dispersion angle of the short horn and the acoustic lens which disperses and 
radiates the high notes smoothly throughout the entire listening area. The lens is 
detachable for panel mounting, with a separate base for the tweeter furnished 
for external mounting where desired. Aluminum voice coll has 16 ohms impe- 
dance. Size: 4 1 /i" long x 3" diameter, lens extends 2V2". Requires a crossover 
network, preferably one with a level control, such as the LN-2. With full instruc- 
tions. Shpg. wt., 5 lbs. 

HW-7 Net 14.95 



WAY SPEAKER SYSTEM 
40-16,000 CYCLES - 



METAL-CASED CONE TYPE HI-FI! TWEETER 

FREQUENCY RESPONSE 3000-16,000 CPS * HANDLES 20 "WATTS OP POWER 



Highest quality cone type high frequency tweeter having 
a range from 2000 to 16,000 cycles. Especially efficient 
at higher en of audio spectrum where other cone type 
tweeters tend to lose clarity and volume. Entirely closed 
in a metal case with a base so that it can stand by itself 
or be mounted on a flat surface with mounting bracket 
supplied. Rated to handle 20 watts of power. A cross- 
over network is required: the Lafayette LN-2 is ideal. 
Voice coil impedance 8-16 ohms. Size: 3Va" x 2Va" 
x 8" Diam. Shpg. wt., 3 lbs. 

HK-3 - ^ ■ Net 5.95 





CROSSOVER * capacitivi. inductive network 

kMTUJABV WITH CROSSOVER AT 20O0 CPS 

NtTVYURK • BUUT-IN 1EVU BRHUANCE CONTROt 



The frequencies above 2000 cycles are chan- 
neled to the hich frequency tweeter by means of 
the htgh-Q inductance and capacitance compris- 
ing this efficient crossover network. The highs 
and lows are brought into acoustic balance by 
means of a continuously variable level-brilliance 
contrcl. Control has a 2V2 ft. long cable for re- 
mote mounting. Network matches 8-16 ohm 
speakers with Insertion loss reduced to a mini- 
mum. Enclosed in metal case 6" L x 2%" H x 
2%" D. With full instructions. Shpg. wt., 5 lbs. 
LN-2 Net 8.75 




This 2-way speaker system is another excellent buy for the moderate purse. It is 
basically the same as the SY-85 system described at the top of the page, but incor- 
porates the deluxe 8K-68 speaker with 21.5 oz. Alnlco V magnet. This results in 
more efficient reproduction and extension of the lower register. Complete system In- 
cludes the SK-68 12" 25 watt woofer, HK-3 cone type tweeter and LN-2 crossover 
network with lever-brill iance control. Range of ay stem 35-16.000 cycles. Shpg. wt., 
18 lbs. 

SY.87— Complete System ..Net 27.50 

SY-86 — Complete System, same as above except the HW«7 Tweeter with acoustical lens 
Is supplied instead of HK-3. Shpg^wt., 20 lbs ..Net 36.50. 



iL»fcf LAFAYETTE 
AtWi Mail Order Center 



Jafayette 165-08 Liberty Ave. 
mm JAMAICA 33; N. Y. 



SEND • 
FREE ! 
LAFAYETTE • 
CATALOG • 



CUT OUT 
AND MAIL 
TODAY! 





JANUARY, 1957 
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664 VARIABLE D* 
HIGH-FIDELITY 
CARDIOID DYNAMIC 
MICROPHONE 





Outperforms Any Other P. A. Cardioid — Or Your Money Back 




It took an en- 
tirely new con- 
cept, Variable D, 
to do it, but here 
it is ... a broad- 
cast-quality 
microphone for 
every P. A. installation . . . every 
personal tape recorder . . . every radio 
amateur rig. The high-fidelity "664" 
is such a revolutionary improvement 
in the field that we can guarantee it to 
outperform any other P. A. cardioid 
... or your money back! 



Uniform cardioid polar pattern gives high front-to-ba^k 
discrimination. You get smooth, peak-free response at 
all frequencies from 40 to 15,000 cp S , no bmominess from 
close talking. 

Exclusive, indestructible Acoustalloy Diaphragm— a 
single moving element — withstands high humility, 
temperature extremes, corrosive effects of 
salt air, and severe mechanica. shocks. 'Villi 
the E-V "664" you are sure cf dependab e, 
long-life operation indoors anJ outdoors. 

Unidirectional, the E-V Variable D caroioid 
/ "664" provides highly directional scund 
selectivity, reduces prckup due to ambient 
noise and reverberation up to 50%. Proper microphone 
placement stops unwanted sounds, gives accurate, nat- 
ural pick-up of voice and music. Highest sound levai to 
feed-back ratio. The "664V greater \ ick-up rar*je 
doubles working distance over conventional m cro- 
phones. Pop- proof filter minimizes wind tnd breath blasts. 

'E-V Hat. Fend. 




ASK A BROADCAST OR RECORDING ENGINEER ABOUT E-V MICROPHONES 



Model 664. Variable D Super-Card ioid Dynamic Microphone. Uniform 
response at aU frequencies from 40 to 15,000 cps. Output level, —55 db. 150 
ohm and high impedance. Impedance changed by moving one connection in 
cable connector. Low impedance balanced to ground and phased. Acoustalloy 
diaphragm. Yielded from dust and magnetic particles. Alnico V and Armco 
magnetic iron in non-welded circuit. Swivel permits aiming directly at sound 
source for most effective pick-up. Pressure cast case. 5 /e"-27 thread. Satin 
chrome f nish. 18 ft. cable with MC4M connector. On-OfT switch. Size: V/% in. 
diam., 7 f0 in. long, not including stud. Net wt: 1 lb. 10 oz. List Price $82.50 

Model 419. Desk Stand. Modern, sturdy design (extra). List Price $10.00 
Wnfe for: A. B. C.'s of Microphones, Dept. W7 J . 

FOR PERFORMANCE! FOR VALUE! 
NO FINER CHOICE THAN 



Low frequency sound entrance 



Inertance prevents entrance 
ot mid and high frequencies 
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ELECTRO-VOICE, INC., BUCHANAN, MICH. 

Canada; E«v of Cimnda Ltd., 1008 
Avenue Road, Toronto. Ontario 
Ex|K»rt: 13 East 40th Street. 
Now York 10, U.S.A. Cables: ARLAB 




Mid-frequency sound entrance 



Front sound entrance 



Breath blast a*.d wind shield 



Low frequency cavity 



High frequency sound entrance 
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FOUND ONLY IN THE TRIO ZEPHYR LINE 



rowt* r*cKiD pair 



FOR DISTANCE 



FOR EXTREME DISTANCE 



FOR THE MAXIMUM 




POWfR PACKED TNRIISOMI 




ZEPHYR ROYAL 

POWER PACKED FOURSOMI 




Trio's Zephyr and Zephyr Royal, the leaders of the 
1956 season, are brought to you in the 1957 models 
improved and perfected, and destined to remain the 
champions. This famous antenna family is expanded 
by the Zephyr-Mite, newest addition to the Zephyr 
family. Trio's Zephyr family features the "Wing" 
dipole — the composite dipole that brought the power 
of the Yagi to every channel! Add to this the "Wing" 
director, the revolutionary new director specifically 



CRIGGSVILLE, ILLINOIS 




designed to enhance the power and sensitivity of the 
"Wing" dipole— and you have a combination that is 
unequalled m the TV antenna field today for the maxi- 
mum in performance. The "Wing" dipole and "Wing" 
director are exclusive features of the Trio Zephyrs- 
features tha? make Trio "the choice antenna line." 

Trio's recognized quality construction feature! the 
internationally famous Insta-Lok clamps — the clomps 
that 'protect' the element! 



COPYRIGHT 1956 TRIO MFG. CO. EXPORT SALES DIV.,$CHEEL INTERNATIONAL INC., 4?37 N- Lincoln Ave., Chicago, U.S.A. CabU Addrett: HARSCHEEL 



www.americanradiohistorv.com 
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"Low Background Noise... Long Life... Electrical Uniformity" are technical terms your service customers 

may not appreciate when talking to you about set troubles. But they do know when you have restored their sets 

to "like new" performance. 

When the trouble is tube failure, you certainly want to minimize "tube juggling" and circuit realigning... 
to complete the service job quickly, confidently, profitably— with full customer satisfaction. 

RCA enables you to give full customer satisfaction by controlling the 
quality of your replacement tubes. RCA's "don't spare the quality" 
selection of raw materials, stringent control of all manufacturing processes 
and techniques, second -to -none final inspection and testing methods 
are your assurance of tubes with low background noise, long life, electrical 
uniformity— your assurance that RCA RECEIVING TUBES 
are your most dependable replacement tubes! 



RECEIVING TUBES 

RADIO CORPORATION OF AMERICA 
TUBE DIVISION • HARRISON. N. J. 
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ALWAYS USE DEPENDABLE-QUALITY TUBES... RCA TUBES 



www.americanradiohistorv.com 



